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The  British  Society  for  the  Study  of 

Orthodontics 


An  ordinary  meeting  of  the  Society  was  held  on  January  16th,  1928, 
Mr.  B.  Maxwell  Stephens  (President)  in  the  chair. 

The  Hon.  Secretary  read  the  minutes  of  the  previous  meeting, 
which  were  confirmed  and  signed. 

Candidates  for  Election. 

The  following  were  duly  elected  as  members  :  Mr.  Kenneth  Lees, 
L.D.S.R.C.S.Eng.,  “  Locksley,”  Sherwood  Park  Road,  Sutton  ;  Mr. 
Sidney  McCallin,  L.D.S.R.C.S.Eng.,  75,  Grosvenor  Street,  W.i. 

Short  Communication  :  “  Cases  of  Practical  Interest.” 

The  President  delivered  his  inaugural  address. 


THE  RELATION  OF  ORTHODONTICS  TO  GENERAL  PRACTICE. 


I  thank  you  for  the  honour  you  have  conferred  upon  me  in 
electing  me  your  President  for  this  session.  I  will  endeavour  to 
merit  the  confidence  which  you  have  shown  me. 

There  is  nothing  new  under  the  sun,  but  circumstances  alter 
cases,  and  as  our  circumstances  are  being  gradually  altered,  I 
feel  that  it  may  be  acceptable  to  you  if  I  set  to  work  and  round 
up  the  relation  of  orthodontics  to  general  practice,  and  mention 
some  of  its  opportunities  therein. 

When  I  first  joined  this  Society  in  1911,  three  years  after  its 
foundation,  it  did  not  for  a  moment  occur  to  me  that  it  would 
one  day  fall  to  my  lot  to  occupy  the  Presidential  Chair.  It  was 
with  me,  as  it  has  possibly  been  with  many  of  my  fellow-members, 
the  realisation  that  I  knew  so  little  of  the  subject  which  led  me 
to  seek  membership. 

Circumstances  have  allowed  some  of  us  to  enjoy  the  advantages 
of  special  training,  while  others  like  myself,  have  been  forced, 
during  the  continuation  of  general  practice,  to  pick  up  the  crumbs 
which  fall  from  the  rich  man's  table.  Did  we  but  realise  it  our 
own  table  is  often  the  richest,  for  it  is  usually  by  the  observation 
of  children  in  daily  practice  that  we  are  first  led  to  realise  the 
deficiency  of  our  hospital  training  in  orthodontics :  by  it  that 
our  interest  is  quickened,  and  finally  our  enthusiasm  created. 

Our  shortcomings  having  been  revealed,  it  is  natural  that  we 
should  look  round  for  a  means  of  increasing  our  knowledge  and 
improving  our  technique  in  the  application  of  treatment.  I  do 
not  know  of  any  post-graduate  courses  held  in  England,  but  that 
supply  will  follow  demand  I  am  certain. 

A  means  of  direct  study  may  present  itself  to  some,  but  the 
papers  read  at  this  Society  will  always  enable  the  student  to  keep 
in  touch  with  the  progress  of  orthodontics,  and  it  is  characteristic 
of  the  membership  that  information,  if  asked,  is  freely  given. 

Occasionally  I  have  heard  criticism  levelled  at  the  readers  of 
papers  to  the  effect  that  they  have  maintained  their  subject  at 
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too  technical  a  level,  but  in  spite  of  this,  it  must  be  admitted  that 
it  is  unusual  to  leave  this  room  without  finding  that  light  has 
been  thrown  into  some  comer  of  our  clinical  work. 

At  one  of  our  meetings,  Dr.  Sim  Wallace  drew  attention  to 
the  fact  that  the  Society  was  founded  with  the  object  of  studying 
orthodontics  and  not  with  the  object  of  teaching  them.  If, 
therefore,  we  are  inclined  to  baulk  at  part  of  a  paper,  it  is  well 
to  bear  this  in  mind. 

I  wish  strongly  to  impress  upon  the  younger  members  the 
importance  of  getting  into  the  habit  of  attending  our  meetings 
regularly.  If  this  practice  is  established  early  it  will  carry  them 
time  and  again  past  that  dangerous  moment  when,  after  a  heavy 
day  at  the  chairside,  they  are  inclined  to  give  in,  cut  the  meeting, 
and  go  home. 

Now  to  mention  one  or  two  opportunities  of  enlightenment 
which  occur  regularly,  though  at  longer  intervals. 

The  European  Orthodontological  Society,  of  which  many  of 
us  are  already  members,  holds  annual  meetings  in  different  cities 
of  Europe.  There  is  the  annual  reunion  of  the  French  Society 
of  Dento-Facial  Orthopaedics  and,  most  important  of  all,  perhaps, 
will  be  the  recurrence  quinquennially  of  the  International 
Congress  of  Orthodontics,  for  this  will  serve  to  gather  together 
enthusiasts  of  all  nations  at  one  time.  The  first  meeting  was  held 
in  New  York  in  1926.* 

In  my  opinion  the  great  value  which  attaches  to  these  Congresses 
and  reunions  is  the  individual  contacts  which  are  established  and 
the  personal  conversations  which  ensue,  accompanied  often  by 
valuable  demonstrations.  The  acquaintances  made  and  the 
friendships  formed  in  other  parts  of  the  world  continue  to  act 
as  a  contra  stimulus  to  any  insular  tendencies  which  may  possess 
us.  In  reading  over  papers  and  extraneous  articles  in  magazines 
and  books  I  have  frequently  found  it  valuable  to  have  met  the 
men  who  wrote  them,  for  a  knowledge  of  their  personality  has 
enabled  me,  the  better,  to  gauge  the  truth  and  value  of  their 
writing. 

With  regard  to  orthodontics  in  this  country,  the  profession  as 
a  whole  roughly  falls  into  three  groups.  The  first  consists  of 
practitioners  who  acknowledge  their  shortcomings,  and  would 
prefer  to  consult  a  specially  skilled  Orthodontist.  The  second, 
which  is  rapidly  diminishing,  consists  of  those  who  don’t  care  and 
plunge  blindly  onwards.  Unfortunately  for  their  patients,  their 
ignorance  is  rendered  the  more  dangerous  because  they  are 
unconscious  of  it.  The  third  group  is  composed  of  those  who 
endeavour  to  keep  pace  with  the  subject,  and  this  Society  is  an 
outward  and  visible  expression  of  their  ambition. 

Our  founder,  Mr.  George  Northcroft,  together  with  the  original 
members,  should  feel  satisfied  with  the  result  of  their  initiative 
when  they  observe  the  growth  in  the  Society’s  membership. 

There  is  no  doubt  that  once  interest  has  been  aroused,  ortho¬ 
dontics  as  a  study  proves  most  fascinating  ;  when,  however,  the 
practical  side  is  essayed  and  the  application  of  treatment  is  begun, 
pitfalls  are  found.  Should  we  then  make  a  false  step,  it  is  in  most 

*  International  Journal  of  Orthodontia,  February,  1928.  Dr.  W.  C.  Fisher 
— “  The  Growth  of  Orthodontia  " — ‘  Not  two  years  have  elapsed  since  the 
Orthodontic  Congress,  yet  there  have  come  into  existence  the  Chicago 
Orthodontic  Society,  the  Virginian  State  Orthodontic  Society,  the  Austrian 
Society,  the  Australian  and  New  Zealand  Societies.' 
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cases  because  we  have  paid  too  little  attention  to  the  physiology 
and  pathology  of  the  parts  with  which  we  are  dealing. 

It  must  be  admitted  by  most  of  us  that  we  are  mechanicians 
at  heart.  The  sight  in  the  mouth  of  a  particularly  intricate  and 
well  made  machine  has  probably  at  some  time  or  other  provoked 
our  admiration  and  sent  us  searching  Trade  Journals  for  its  supply 
house,  resolved  to  employ  the  apparatus  at  the  next  opportunity. 
Later,  however,  we  have  learned  that  there  is  literally  more  in 
it  than  meets  the  eye,  for  it  is  not  what  is  used,  but  when  and  how 
it  is  used  that  matters. 

Earlier  in  this  paper  I  made  use  of  the  words  “  a  specially 
skilled  Orthodontist."  In  the  fullest  sense  of  the  words,  what  is 
demanded  of  the  man  who  shall  attain  this  distinction  ?  I  mean 
one  to  whom  those  who  have  acquired  the  elements  of  the  subject 
may  go  for  further  enlightenment  as  to  details  of  treatment  and 
the  prognosis  of  a  case ;  or  for  the  diagnosis  and  treatment  of  a 
specially  difficult  or  neglected  case. 

It  is  an  apt  remark  that  “  a  specialty  should  be  built  like  a 
pyramid ;  the  broader  the  base,  the  higher  the  apex."  * 

What  is  the  basis  and  general  lay-out  of  the  subjects  which 
will  give  the  knowledge  requisite  for  this  qualification  ? 

It  will  be  obvious  to  those  who  have  become  interested  in 
orthodontics,  that  no  one  can  perfect  his  technique  and  acquire 
the  amount  of  knowledge  I  am  indicating,  without  doing  so  at 
the  expense  of  the  rest  of  his  work. 

Dental  surgery  has  spread  itself  over  such  a  large  area  that  it 
is  only  with  the  greatest  difficulty  that  we  can  keep  in  touch  with 
the  general  line  of  advance,  and  certainly  we  cannot  do  so  simul¬ 
taneously  with  all  the  outposts. 

If  we  run  over  the  subject  headings  of  papers  read  before  this 
Society  alone,  without  considering  those  bearing  directly  upon 
technical  points,  we  shall  perceive  the  width  of  vision  which  is 
asked  for.  Variation,  heredity  and  genetics,  embryology,  morpho¬ 
logy  and  anatomy  and  anatomy  associated  with  mechanism  and 
growth  of  the  face ;  comparative  dental  anatomy,  ethnology  and 
anthropology,  rhinology  and  otolaryngology  and  dietetics  and 
biochemistry  as  applied  to  the  consideration  of  vitamins  and  the 
growth  of  bone  cells.  At  the  end  of  this  session,  too,  a  paper 
will  be  read  on  biology  and  its  elementary  principles  as  applied  to 
orthodontics. 

En  passant ,  I  have  already  alluded  to  the  misfortune  which 
follows  the  course  of  treatment  which  is  based  on  an  insufficient 
knowledge  of  physiology  and  pathology  of  the  oral  tissues. 

If,  in  addition,  to  a  familiarity  with  these  subjects  the  individual 
can  boast  a  long  experience  of  general  practice  and  a  marked 
mechanical  facility,  he  will  discover  that  his  interest  and  study 
has  created  for  him  a  larger  grasp  of  orthodontics  than  is  possessed 
by  his  fellows,  and  he  may  decide  to  pass  from  general  to  special 
practice. 

Further,  if  in  addition  to  possessing  a  natural  aptitude  for  dealing 
with  children  and  their  psychology,  he  possesses  a  sense  of  form, 
his  qualification  will  be  complete  and  he  can  be  regarded  as  an 
“  Admirable  Crichton  "  among  orthodontists. 

I  have  hinted  at  the  desirability  within  the  profession  of  ortho- 

*  A.  W.  Crosby  in  a  discussion  of  "  The  Allurement  of  Specialisation,” 
by  Hoffman — Journal  of  the  American  Dental  Association,  December,  1926, 
page  1799. 
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dontic  specialists,  and  the  following  analogy  will  point  the  arguments 
in  favour  of  their  existence.  A  library  can  serve  most  ordinary 
needs,  but  it  cannot  be  said  that  it  is  complete  without  a  section 
for  reference. 

It  is  important  for  us  to  realise  that  a  demand  for  specialists  is 
arising  from  outside  the  profession.  It  is  coming  from  our  patients 
who,  after  all,  are  part  of  the  public.  Parents  recognising  that  a 
defect  in  the  facial  appearance  of  their  child  may  be  largely  due 
to  misplaced  teeth  will  draw  their  dentist's  attention,  asking  him 
what  can  be  done  ?  Sometimes  they  are  told  that  it  is  too  early 
for  treatment,  or  that  no  treatment  is  possible ;  in  that  case  they 
are  liable  to  let  the  matter  drift.  But  later,  if  they  happen  to 
meet  a  child  in  which  a  similar  defect  has  been  modified  and  the 
facial  appearance  thereby  improved  and  by  a  different  practitioner, 
an  element  of  doubt  as  to  the  verdict  of  their  own  attendant  may 
enter  their  minds,  and  in  all  probability  they  will  approach  him 
again.  If  his  opinion  is,  still,  that  no  treatment  is  advisable  or 
perhaps  possible,  then  the  most  natural  course  for  them  to  take  in 
their  condition  of  doubt  is  to  demand  the  opinion  of  a  specialist. 
It  must  be  admitted  that  in  addition  to  the  satisfaction  it  would 
bring  to  their  minds,  from  our  own  point  of  view,  the  ethical  handling 
of  the  case  would  be  much  simplified. 

Having  considered  our  circumstances  at  home,  I  will  endeavour 
to  indicate  briefly  the  position  of  orthodontics  in  America — at 
least  as  I  have  observed  them.  That  country  is  acknowledged 
to  be  the  home  of  specialisation  and  mechanicalisation  in  general, 
and  it  is,  therefore,  not  to  be  wondered  at  that  orthodontics  in 
particular  should  be  evolved  there  in  due  course. 

Possibly  you  are  well  acquainted  with  the  history  of  its  evolution  ? 
If  you  have  succeeded  in  assimilating  the  whole  of  Weinberger’s 
“  History  of  Orthodontics  ”  that  will  have  brought  you  down  to 
the  year  1899.  The  work  of  many  men  is  reviewed,  but  the  facts 
concerning  two  particular  personalities  and  their  achievements 
cannot  fail  to  stand  out  from  the  general  mass  of  information 
given. 

The  first,  Pierre  Fauchard,  on  account  of  his  book,  "  Le 
Chirurgien  Dentiste,”  which  was  first  published  in  1728,  in  which 
he  alludes,  even  then,  with  illustrative  cases  to  the  value  of  what 
Walsh  has  termed  “  Timely  Orthodontia.” 

The  second  outstanding  personality  is  that  of  Dr.  Angle  who, 
by  founding  the  first  school  of  orthodontics  in  1900,  gave  to  his 
subject  as  a  specialty,  the  biggest  push  it  had  received  up  to  then. 
In  this  act,  and  in  having  presented  the  first  classification  of  dental 
irregularities,  we  must  recognise  the  greatness  of  his  qualities. 

The  momentum  which  it  thus  acquired  has  been  maintained, 
until  now,  looking  back  over  twenty-eight  years,  the  rapidity  of 
its  growth  can  be  estimated.  Rapid  growth,  however,  at  all  times 
is  fraught  with  danger,  and  it  was  not  long  before  various  critics 
arose  pointing  out  that  the  specialty,  to  speak  metaphorically, 
was  developing  a  likeness  to  the  god  of  mechanics  and,  moreover, 
they  claimed  to  discover  cracks  in  the  knees  of  the  young  Colossus. 
Their  criticism  in  time  drew  together  a  body  of  men  who,  backed 
by  experience  and  research,  were  able  to  substantiate  their  claims. 
They  urged  that  a  much  greater  width  of  vision  could  be  arrived 
at  by  a  closer  and  wider  study  of  etiology  and  its  allied  subjects, 
and  that  mechanics  would  develop  as  a  natural  adjunct  for  the 
carrying  out  of  treatment. 
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With  the  mechanical  tendencies  ever  present,  it  will  be  understood 
that  the  existence  of  this  group  has  not  meant  homogeneity  in  the 
profession,  in  fact  some  of  the  older  school  have  been  heard  to 
declare  that  the  condition  of  orthodontics  in  America  is  chaotic, 
but  sound  thinkers  perceive  that  it  is  only  a  transitionary  state 
which  is  being  passed  through. 

A  few  years  ago,  while  an  American  Association  meeting  was 
in  progress,  a  discussion  arose  as  to  the  relative  merits  of  a  short 
or  long  course  for  graduates  in  orthodontics.  Dr.  William  Fisher, 
whose  sanity  and  judgment  many  of  us  came  to  appreciate  while 
he  presided  over  the  1926  International  Congress,  struck  a  sound 
note  when  he  remarked,  “  I  believe  we  are  going  to  produce  ortho¬ 
dontists  to-morrow,  just  as  we  produced  them  yesterday,  through 
individual  effort,  pure  and  simple.  It  has  produced  the  great 
specialists  in  medicine  for  the  last  fifty  years,  and  it  will  produce 
them  in  dentistry.  A  man  can  take  a  short  course  and  get  enough 
stimulus  and  sufficient  knowledge  therein  to  develop  into  a  credit 
to  his  specialty,  and  others  will  fall  by  the  wayside.  Some  of 
the  best  men  that  we  have  in  our  own  specialty  to-day  never  even 
had  a  short  course." 

In  the  history  of  medicine  in  Britain,  Harvey,  Jenner  and,  in  our 
own  day,  the  late  James  Mackenzie,  are  men  whose  achievements 
tend  to  prove  the  soundness  of  this  hypothesis  ;  Sir  James  Mackenzie 
particularly  so,  for  by  his  efforts  and  ability,  he  graduated  from 
the  general  to  the  special,  and  won  for  himself  an  international 
reputation  as  a  heart  specialist. 

The  mention  of  his  name  leads  us  to  the  consideration  of  the 
influence  of  general  practice  on  the  specialist.  In  the  third  chapter 
of  his  book,  “  The  Future  of  Medicine,"  published  1899,  you  may 
remember  he  says  : — * 

“  I  am  convinced  that  the  conception  of  specialism  dominant 
to-day  is  a  wrong  one,  and  that  helpful  as  this  specialism  has 
been  in  many  ways,  nevertheless,  instead  of  enlightening,  it 
tends  to  darken  understanding  in  a  cloud  of  detail." 

In  specialism,  where  the  ever  present  danger  is  that  the  part 
may  shut  out  the  whole,  a  long  experience  of  general  practice  is 
the  surest  antidote. 

I  should  not  iterate  the  fact  of  experience  in  general  practice 
being  so  important  a  preface  to  specialisation  in  orthodontics, 
were  it  not  that  I  wish  to  lay  bare  a  small  point  which  might  other¬ 
wise  be  overlooked. 

It  is  this- — a  specialist  is  called  upon  to  say  not  only  what  will 
happen  sequentially  to  a  case  if  it  is  treated  along  certain  lines,  but 
also  what  will  eventually  be  the  condition  of  the  case  if  no  treatment 
at  all  is  initiated.  It  is  only  after  watching  the  development  of 
actual  cases  for  years,  and  studing  serial  models  with  their  histories, 
that  a  true  perspective  of  the  value  of  treatment  and  the  power  to 
give  a  sound  prognosis  can  be  acquired. 

Those  who  have  succeeded,  after  years  of  graduateship,  in 
developing  wisdom  and  judgment,  would  like  to  see  their  successors 
start  off  in  life  with  the  result  of  their  accrued  experience  added. 

Though  we  honour  ourselves  by  calling  medicine  a  science,  it 
is  far  from  being  a  true  science,  and  the  bulk  of  the  knowledge 
acquired  in  a  life  of  general  experience  proves  personal ;  it  cannot 
be  reduced  to  a  system  and  set  down  in  finality  for  others  to 
assimilate,  consequently,  most  of  it  dies  with  its  possessor. 

*  “  The  Future  of  Medicine,"  Sir  James  Mackenzie.  Chapter  III,  page  44. 
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Mackenzie  pictures  disease  as  falling  into  four  stages*  : — 

1.  The  Predisposing. 

2.  The  Early. 

3.  The  Advanced. 

4.  The  Post-mortem. 

He  points  out  that  owing  to  the  urgent  call  to  the  profession 
for  the  relief  of  pain,  we  are  led  to  commence  our  investigation 
of  disease  at  the  third  stage,  and  then  naturally  progress  to  the 
fourth. 

The  backbone  of  Mackenzie’s  conception  of  investigation  was 
that  it  should  be  commenced  at  the  first  or  predisposing  stage, 
and  not  at  the  third  or  advanced  stage  for,  he  says,f  "  disease  is 
only  made  manifest  to  us  by  the  symptoms  it  produces.  That 
being  so,  in  order  to  obtain  a  thorough  understanding  of  it,  we 
must  recognise  the  symptoms,  not  merely  by  detecting  their  presence, 
but  by  understanding  the  mechanism  of  their  production  and  their 
bearing  on  the  future  health  of  the  patient. 

“  From  that,  it  is  self-evident  that  the  individual  conducting 
such  an  investigation  should  have  the  opportunity  of  seeing  the 
disease  in  all  its  phases  and  of  observing  the  symptoms  it  produces.” 

The  general  practitioner,  however,  is  the  only  class  of  individual 
with  the  opportunity  of  acquiring  this  knowledge,  and  as  the 
majority  of  us  here  are  such,  I  will  venture,  among  other  things, 
to  outline  some  of  the  opportunities  which  occur,  of  interfering 
in  the  early  stages  of  malocclusion. 

Mr.  Northcroft  said  in  his  presidential  address,  “  Let  me  again 
appeal  to  you  to  take  and  preserve  through  a  series  of  years  the 
models  of  young  and  developing  mouths,  normal  and  abnormal.” 
And  again,  in  a  paper  read  in  1907  before  the  Metropolitan  Branch 
of  the  British  Dental  Association,  he  said  that  the  lack  of  series  of 
developing  mouths  was  to  be  deplored,  and  that  he  had  been  amazed 
at  the  enormous  number  of  abnormalities  that  were  foreshadowed 
in  the  temporary  dentition  before  patients  had  reached  the 
age  of  5. 

I  was  not  yet  (in  1911)  aware  of  the  existence  of  the  B.S.S.O., 
and  had  become  very  anxious  as  to  the  advice  I  was  giving  in 
regard  to  the  “  straightening  of  the  teeth  ”  /  Circumstances  bringing 
under  my  care  many  of  the  smaller  children  I  felt  the  re¬ 
sponsibility  of  advising  them  as  to  the  future  acutely,  the  more  so 
as  my  knowledge  of  orthodontics  seemed  hopeless.  It  was  then  I 
came  across  the  late  Dr.  Bogue’s  first  articles  on  “  Orthodontia 
of  the  Deciduous  Teeth.”  He  wrote  this  series  of  papers  between 
1912  and  1913.  They  are  bound  as  a  small  volume  in  the  library. 

I  had  been  struggling  with  the  tenets  of  the  “  Thirty- two  Teeth 
School  ”  and  there  seemed  so  much  sense  in  his  recommendations 
to  watch  deciduous  arches  carefully,  that  it  helped  me  to  regain 
my  balance  after  endeavouring  to  treat  several  cases  in  the  way 
in  which  I  considered  Dr.  Angle  would  have  treated  them.  In 
justice  to  Dr.  Angle’s  precepts  possibly  my  diagnosis  was  incorrect, 
for  the  subsequent  history  of  the  cases  was  not  ideal.  The  patients 
and  their  parents  were  satisfied,  but  I  wasn’t.  In  fact  every  time 
I  have  seen  them  in  after  life  the  size  of  their  smiles  has  reproached 
me. 

*  "  The  Future  of  Medicine,”  Sir  James  Mackenzie.  Part  I,  page  1. 

•f  “  The  Future  of  Medicine,”  Sir  James  Mackenzie.  Chapter  I,  page  8. 

X  Transactions  of  the  B.S.S.O.,  1909. 
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While  following  up  Dr.  Bogue’s  exposition  of  the  value  of  spreading 
the  deciduous  arches  at  an  early  age  by  fixed  appliances,  I  came 
upon  the  Badcock  expansion  plate,  and  to  those  who  have  realised 
the  enormous  benefit  which  can  be  brought  to  the  assistance  of 
occlusion  by  a  timely  expansion  of  the  arches,  this  screw  has 
appealed  as  a  most  convenient  method.  To  me  it  has  proved 
invaluable  for  I  have  found  in  the  past  that  facilities  for  the  carrying 
out  of  adjustment  or  repairs  to  fixed  appliances  by  a  sufficiently 
skilled  technician  in  the  localities  of  schools  has  been  absent ; 
whereas  often  an  intelligent  child  with  careful  directions  and 
superintendence  from  a  school  matron  can  manipulate  such  a  jack- 
screw.  School  authorities  are  more  likely  to  fall  in  with  the  shorter 
visits  to  the  profession  for  the  requisite  degree  of  supervision. 

I  have  slightly  digressed  from  the  line  of  my  subject,  but  as  I 
mentioned  removable  plates,  I  felt  it  advisable  to  give  my  reasons 
for  their  use. 

With  the  advance  in  the  teaching  of  orthodontics  in  our  dental 
schools  these  difficulties  are  gradually  disappearing.  The  immense 
advantages  of  a  delicately  adjusted  fixed  appliance  in  a  narrow 
arch,  when  once  seen  and  realised,  cannot  be  overlooked.  We 
are  blind  to  our  little  patients’  interests  and  comfort  if  we  do  not 
persist  in  familiarising  ourselves  with  the  modern  varieties  of  the 
lingual  arches  and  other  devices  which  the  advance  of  specialism 
has  materialised. 

I  have  always  worked  in  a  central  practice  and  visits  are  usually 
made  in  passing  to  and  from  school.  Many  school  children  demand 
attention  during  the  same  days  and  I  have  found  it  quicker  to  make 
a  removable  appliance  in  the  form  of  a  plate,  than  to  make  the 
alternative  type.  Where,  however,  the  use  of  a  fixed  appliance 
has  obviously  been  an  advantage,  special  arrangements  have  had 
to  be  made  to  bring  them  to  town. 

When  it  is  a  matter  of  spreading  the  arches  and  time  is  the 
obstructive  factor  to  making  fixed  appliances,  I  frequently  combine 
the  use  of  a  Badcock  expansion  plate  in  the  upper  arch  with  that  of 
a  lingual  bow  in  the  lower,  and  find  that  my  ultimate  ends  are 
attained  satisfactorily. 

There  is,  at  times,  the  advantage  that  the  treatment  of  distoc- 
clusion  can  be  initiated  by  a  biting  plane  pending  an  opportunity 
for  longer  sittings  when  fixed  appliances  can  be  made. 

Undoubtedly  our  first  duty  to  children  is  to  see  that  their  mothers 
and  nurses  are  fully  aware  of  the  evil  of  using  "  comforters,”  and 
the  danger  of  allowing  the  instinctive  act  of  sucking  the  finger  or 
thumb  in  infancy  to  become  a  confirmed  habit  in  childhood.  I 
have  found  that  it  is  still  necessary  to  press  these  points,  as  there 
are  some,  even  in  this  generation,  who  are  not  fully  aware  of  the 
wickedness  of  it.  I  have  come  across  cases  in  which  the  habits 
thus  formed  have  persisted  into  adolescence,  the  patients  themselves 
have  confessed  as  much  to  me. 

I  have  now  under  treatment  two  bad  cases  of  malocclusion  in 
the  deciduous  dentition,  induced  by  blanket  sucking.  Treatment 
was  commenced  respectively  at  the  ages  4J  years  and  6|  years. 

The  maxillary  arches  in  each  case  have  been  spread  so  far  that 
they  have  dropped  over  the  mandibular  arch  into  almost  complete 
buccal  occlusion,  corresponding  facets  having  been  worn  on  the 
buccal  and  lingual  surfaces  of  the  lower  and  upper  molars 
respectively. 

Speaking  of  these  cases,  I  remember  Mr.  Badcock  remarking 
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one  evening  that  he  had  known  a  number  of  children  in  whom 
the  tendency  to  suck  the  finger  or  thumb  of  one  hand  was 
supplemented  by  a  desire  to  finger  simultaneously  something  soft 
with  the  other,  such  as  their  hair  or  a  woolly  garment. 

In  my  experience,  it  is  unusual  to  come  across  cases  of  lip  sucking 
before  the  advent  of  the  permanent  incisors,  but  it  is  always  possible 
to  foreshadow  from  the  deciduous  dentition  the  ultimate  relationship 
which  will  render  the  habit  possible.  Distocclusion  with  closeness 
of  the  bite  and  lack  of  expansion  in  the  upper  maxillary  region 
point  to  its  occurrence  on  the  eruption  of  the  incisor  teeth,  and 
steps  should  be  taken  to  prevent  it. 

In  the  act  of  sucking  the  lower  lip,  it  is  drawn  up  behind  the 
upper  central  incisors  over  the  lowers,  inclining  them  lingually. 
With  the  restriction  of  the  arch,  the  latter  are  then  driven  upwards, 
arching  in  the  familiar  contour  of  a  fan. 

I  showed  at  a  meeting  of  this  Society  such  a  case  I  had  treated, 
in  which  the  occlusal  edges  of  the  permanent  central  incisors  were 
carried  up  into  the  vault  of  the  palate.  The  models  are  now  in 
the  museum.  Fortunately,  it  was  not  a  case  of  true  distocclusion, 
though  the  mandibular  teeth  were  half  a  unit  distally  in  relation. 
It  yielded  to  simple  expansion  of  the  arches.  In  the  upper,  in 
addition  to  a  Badcock  screw,  I  used  a  biting  plane  to  assist  in 
depressing  the  lower  incisors.  In  the  lower,  lingual  finger-springs 
exerted  pressure  simultaneously  to  carry  forward  the  fan-shaped 
incisors.  This  movement  was  accomplished  between  the  ages  of 
8J  and  ioj  years  when,  let  it  be  noted,  that  at  this  time  there  was 
a  favourable  period  of  growth  in  the  anterior  mandibular  region. 

In  Angle’s  classes  and  divisions  characterised  by  a  shallowness  of 
the  bite,  it  is  important  to  discover  a  means  of  promoting  the 
eruption  of  the  molars  and  premolars  to  their  full  height.  When 
initiating  treatment  in  the  deciduous  dentition  I  make  use  of 
Warwick  James’  method  of  capping.  I  rarely  use  it  for  treatment 
when  the  second  molars  are  erupting,  though  I  did  so  with  great 
success  a  few  years  back  in  treating  a  distocclusal  case  aged  ii\ 
years.  The  possibilities  of  treatment  had  been  overlooked  by 
those  responsible,  but  the  forward  position  of  the  mandible  has 
been  secured.  By  expansion,  and  capping  the  first  upper  molar 
and  two  premolars  on  either  side  the  efforts  of  the  second  molar 
to  erupt  to  a  normal  height  were  aided  and  abetted.  The  enamel 
of  the  teeth  was  particularly  resistant  to  caries,  and  none  occurred, 
though  the  plates  were  worn  for  several  years.  I  do  not  make  a 
practice  of  capping  the  permanent  teeth,  however,  owing  to  this 
risk.  In  treating  deciduous  arches  I  cap  the  molars  when  the 
permanent  neighbours  are  rising  ;  but  a  note  of  warning  must  be 
sounded,  not  to  use  the  plates  for  too  long  a  period,  as  the  deciduous 
molars  appear  thereby  to  lose  height  themselves  and  thus  the 
advantage  to  the  oncoming  premolars  is  liable  to  be  lost. 

I  have  seen  the  practice  of  capping  the  teeth  condemned  as 
useless,  the  plaintiffs  pointing  out  that  the  elongated  teeth  bite 
down  into  their  original  position  again.  That  is  so,  if  the  practice 
of  capping  is  not  made  use  of  at  the  physiological  period  of  eruption. 
If  this  principle  is  followed,  I  have  found  that  the  teeth  do  not 
change  their  position  again  vertically.  There  is  no  doubt  that  the 
difficulty  in  retaining  many  completed  cases  is  due  to  the  lack 
of  vertical  height  in  the  molar  and  premolar  region,  and  I  must 
say,  I  have  found  the  method  of  capping  I  have  mentioned  of 
immense  value  if  cases  are  selected  judiciously. 
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For  the  detailed  explanation  of  this  treatment  I  would  refer 
you  to  Mr.  Warwick  James’  article,  or  to  the  B.S.S.O.  museum, 
where  there  is  a  set  of  specimens.  (Reference  B.S.S.O.,  page  56, 
1921.) 

Dr.  Harvey  Stallard  of  San  Diego  has  published*  particulars 
of  posture  cases  in  which  the  effects  of  a  child  sleeping  on  a  large 
smothering  pillow  are  shown.  He  points  out  that  in  order  to 
secure  freedom  of  intake  for  respiration  the  child  raises  its  face  by 
sleeping  on  the  hand  or  arm.  A  child  which  habitually  shows  a 
preference  for  going  to  sleep  on  the  right  side  thus  favours  the 
application  of  force  always  to  that  side,  or  of  course  it  may  be 
to  the  left. 

The  malign  influence  of  pressure  from  the  hand  or  arm  would 
sufficiently  account  for  asymmetry  in  a  number  of  cases,  the 
etiology  of  which  has  puzzled  me  considerably  in  the  past.  Incident¬ 
ally,  in  the  case  of  my  youngest  child  when  fourteen  months  old, 
I  was  able  to  observe  precisely  the  effect  of  the  large  soft  pillow 
which  has  been  described,  and  a  harder  pillow  was  substituted, 
when  she  at  once  dropped  the  custom  of  interposing  the  hand. 
There  are  many  little  tricks  to  which  a  child  may  persistently 
resort,  and  it  is  necessary  always  to  keep  our  eyes  open  for  them. 

I  believe  in  most  of  the  cases  where  the  resultant  deformity  of 
the  teeth  or  arches  shows  signs  of  exaggeration,  that  there  is  a 
predisposing  cause  in  the  presence  of  a  small  or  large  degree  of 
rickets.  In  such  cases,  by  the  use  of  tact,  we  may  be  able  to  bring 
our  suspicions  to  the  notice  of  the  doctor,  or  mention  them  to  the 
parents,  but  it  is  sometimes  wiser  to  approach  the  medical  attendant 
first. 

In  the  case  of  the  two  children  who  sucked  their  bed  blankets, 
a  tendency  to  dist-occlusion  was  present  in  each  which  would 
certainly  have  demanded  treatment.  It  is  most  probable  also, 
that  in  both  a  slight  degree  of  rickets  had  existed. 

It  is  our  duty  in  preventive  malocclusion  to  impress  upon  the 
powers  that  be  the  necessity  for  the  treatment  and  careful  retention 
of  all  the  deciduous  teeth  till  such  time  as  their  successors  are 
ready  to  erupt,  and  that  if  any  teeth  should  be  lost  the  child  should 
be  brought  for  a  splint  to  be  made  to  retain  the  spaces.  A  small 
vulcanite  plate  is  quite  sufficient. 

It  is  extremely  unwise  to  attempt  to  plan  out  orthodontic 
treatment  of  any  case  without  having  first  secured  radiographs 
of  all  the  teeth  showing  the  conditions  subjacent  to  them.  Again 
and  again  I  have  found  that  my  casual  projection  into  the  future 
has  been  nullified.  There  is  no  difficulty  in  obtaining  radiograms. 
For  tiny  mouths  I  take  the  film  used  for  adults  and  bend  it  sharply 
into  the  shape  of  a  person  when  sitting  on  a  chair.  This  gives 
three  sections ;  the  middle  I  place  between  the  occlusal  surfaces, 
telling  the  child  to  close.  I  then  make  the  exposure. 

Films  often  show  that  certain  teeth  are  without  their  permanent 
successors.  Commonly  it  is  the  permanent  successor  of  the  second 
deciduous  molar  which  is  absent,  but  frequently  the  upper  permanent 
lateral  incisors  are  the  absentees.  Most  usually,  there  is  no  sign 
in  the  film  of  any  organisation  connected  with  the  formation  of 
a  permanent  tooth  whatever. 

On  no  account  should  we  be  content  with  anything  but  films 
of  both  sides,  for  symmetrical  absence  of  teeth  is  quite  usual. 

In  an  endeavour  to  forecast  the  development  of  a  child’s  face, 

*  Journal  of  the  American  Medical  Association,  December  18th,  1926. 
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it  is  of  the  greatest  assistance  to  obtain  the  attendance  of  both 
parents,  for  it  is  possible  to  recognise  where  their  chief  character¬ 
istics  may  exert  an  influence. 

On  this  account,  too,  the  acquaintance  possessed  by  a  general 
practitioner  with  various  members  of  a  large  family,  becomes  of 
the  greatest  value  in  considering  schemes  of  treatment. 

In  regard  to  cases  of  calcium  deficiency,  it  is  noticeable  at  times 
that  some  cases  of  nasal  or  post  nasal  obstruction  have  offered 
ample  opportunity  for  the  lateral  caving  in  of  the  maxillary  arch, 
and  that  little  alteration  in  contour  has  occurred,  whereas  there 
are  others  that  astonish  us  owing  to  the  lateral  compression  of 
the  arches  which  has  taken  place  for  where  a  much  smaller  degree 
of  nasal  stenosis  seems  to  have  been  present.  The  deficiency  of 
calcium  salts  would,  I  think,  account  for  this  apparent  anomaly. 

If  you  have  accustomed  yourself  to  the  appearance  and  features 
of  the  normally  developing  arch,  on  comparing  the  occlusion  of 
a  seiies  of  models  you  will  quickly  determine  if  any  tendency  to 
growth  in  a  wrong  direction  is  occurring. 

I  like  to  see  children  at  as  early  an  age  as  they  can  be  shepherded 
to  me,  certainly  not  later  than  three.  With  tact,  impressions  can 
then  be  successfully  taken,  though  possibly  not  at  the  first  visit :  it 
never  does  to  push  a  child  beyond  its  comprehension  of  what  you 
are  doing.  Ignorance  at  this  age  nurtures  fear. 

With  these  models  a  series  can  be  started  for  reference.  Note 
that  when  placing  the  models  in  boxes,  a  wad  of  newspaper  should 
be  placed  in  the  vacant  section  next  the  loose  cardboard  partition. 
I  have  found  recently,  that  for  the  want  of  this  precaution,  several 
interesting  models  have  been  mutilated. 

I  would  recommend  the  intercanine  measurement  of  the  palate 
and  that  of  the  deciduous  upper  central  incisor  being  made  at  once, 
and  entered  upon  the  history  card  ;  later,  in  addition  to  the  regular 
palatal  measurement,  the  width  of  the  permanent  incisor  should  be 
noted,  for  this  is  a  determining  factor  in  deciding  whether  to  treat 
the  case  by  expanding  any  portions  of  the  arch. 

For  detailed  consideration  of  the  advantages  of  early  treatment 
and  the  age  at  which  treatment  should  be  begun,  I  recommend 
you  to  read  Mr.  Harold  Chapman’s  paper  written  for  the  Inter¬ 
national  Congress,  1926,  and  in  case  you  should  not  have  come 
across  the  latest  contribution  on  this  point,  you  should  look  up 
the  December  number  of  the  Journal  of  International  Orthodontics 
(1927).  It  contains  the  replies  to  Dr.  Gray’s  questionnaire,  which 
was  circulated  to  many  prominent  orthodontic  specialists.  In 
their  replies  the  question  of  age  is  dealt  with  and  several  other 
important  factors. 

Personally,  I  feel  that  there  can  be  no  rule,  and  that  a  norm 
cannot  be  established  for  the  minimum  growth  of  the  arches  at 
any  particular  age  ;  race  and  idiosyncrasy  and  health  are  against  it. 

Those  wishing  to  learn  must  start  for  themselves  at  once  to 
gain  experience.  This  alone  will  teach  them  if  treatment  of  the 
deciduous  teeth  in  any  particular  case  is  desirable,  and  when  it 
should  be  started. 

I  have  to  thank  you,  gentlemen,  for  the  patient  hearing  you 
have  accorded  me. 

Mr.  J.  H.  Badcock  moved  a  hearty  vote  of  thanks  to  the  President 
for  his  interesting  and  instructive  address.  The  vote  of  thanks  was 
carried  with  acclamation,  and  the  meeting  terminated  at  9.20  p.m. 
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CASES  OF  PRACTICAL  INTEREST. 

By  Harold  Chapman,  L.D.S.Eng. 


Occlusal  Changes  after  Retention. 

Case  No.  269. — Class  II,  Div.  I.  Unilateral  on  left,  overbite 
probably  excessive. 

Models  No.  269  (Figs.  1  &  2).  Age  9  yrs.  4  mths.  Date  Dec.,  1918. 

The  post-normality  is  about  half  a  cusp  on  the  left  side ;  on  the 
right  side  the  medio-distal  relation  is  approximately  normal. 

Models  No.  269B  (Figs.  3  &  4).  Age  12  yrs.  n  mths.  Date  July,  1922. 
Occlusion  excellent  except  |_7  entirely  buccal  to  ]~ 7. 

Treatment.  Tooth  movement  was  started  December,  1918 ; 
completed  about  December,  1919,  except  that  intermaxillary 
traction  and  the  opening  of  the  bite  were  continued  until  January, 
1922.  The  case  was  excellent  on  July  3rd,  1922,  as  shown  by  the 
Models  269B  (Figs.  3  &  4).  On  this  date  an  upper  vulcanite 
retention  plate  was  put  in  to  be  worn  at  night  only  and  gradually 
to  be  worn  less  and  less  ;  no  lower  appliance  was  worn  at  this  time. 

The  patient  was  not  seen  again  until  October  31st,  1927,  when 
the  condition  was  as  shown  in 

Models  269c  (Figs.  5  &  6).  Age  18  yrs.  1  mth.  Date  Oct.  31st,  1927. 

The  lower  incisors  have  become  imbricated  ;  the  |  45-f 
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occlusion  is  perfect ;  the  corresponding  teeth  on  the  other  side  are 
not  in  quite  such  excellent  occlusion,  the  lower  teeth  tending  to 
be  distal. 

The  interesting  point  is  the  imbrication  of  the  lower  incisors 
which  previously  had  always  been  in  good  alignment ;  it  seems 
that  the  cause  may  be  a  relapse  of  the  overbite,  accompanied  by 
narrowing  in  the  lower  canine  region. 

The  suggestion  that  the  cause  is  overbite  relapse  is  supported 
by  measurements,  not  very  reliable,  of  the  amount  the  upper 
incisors  cover  the  lower  incisors,  and  by  the  apparent  higher  level 
of  the  two  instanding  lower  incisors  than  the  other  lower  incisors. 
It  seems  remarkable  that  the  lower  incisors  should  be  moved 
lingually  by  the  relapse  rather  than  the  upper  incisors  buccally ; 
in  fact  it  would  almost  seem  that  if  there  is  any  change  in  the 
upper  incisor  inclination  it  is  in  the  direction  of  greater  lingual 
inclination  rather  than  of  any  tendency  toward  labial  inclination. 
Possibly  a  fixed  retainer,  lingual  to  lower  front  teeth,  for  a 
longer  period,  would  have  prevented  the  relapse,  and/or  the 
wearing  of  a  bite  plate. 

Others  may  consider  that  the  crushing  of  the  lower  incisors 
is  brought  about  by  the  eruption  of  the  third  molars. 

Occlusal  Changes.  (No  treatment.) 

Increased  crowding  of  Lower  Incisors  during  an  interval  of  seven 

years. 

Case  No.  875. — Class  II,  Div.  II.  Unilateral  on  right.  Overbite 

oio 

excessive.  g-L  about  to  erupt. 

O  I  o 

Models  No.  875  (Fig.  7).  Age  (adult).  Date  (about)  1917. 

Models  No.  875A  (Fig.  7).  Age  (adult).  Date  Dec.  3rd,  1924. 

These  models  were  taken  about  seven  years  later  than  the  first. 


20 


The  third  molars  are  erupted. 

A  comparts  ox.  of  the  lower  incisors  shows  a  definite  increase 
in  the  crow  inn  in  this  region. 

The  models  are  not  satisfactory  for  comparative  measurements 
to  be  detailed,  but  it  would  seem  that  the  lower  canine,  the  lower 
first  premolar  and  the  upper  first  premolar  widths  are  less  in  the 
later  model  The  upper  models  and  occlusion  are  not  illustrated  ; 
these  are  rmica'  of  a  Class  II.  Div.  II  not  severe)  case. 

TH REE  CASES  07  F IRST  PERMANENT  M  0 LARS  IMPACTED  AGAINST 

Second  Deciduous  Molars, 
i  Cz$*z  M:  349. — Class  I.  Small  arches  y_  impacted. 

Models  No.  34.9.  Age  7  yrs.  10  mths.  Date  June  15th,  1920. 

(Figs.  8  A:  93 

Models  No  32.9B.  Age  10  \ts.  2  mths.  Date  October,  1922. 

Fig.  io.  After  treatment  including  tipping  back  6j  . 

2.  Cisd  JVM  338. 

Models  No  yia.  Age  8  yrs.  ii  mths.  Date  Mar.  24th,  1020. 

Figs  ri  k  J.2.) 

Models  No  yyiB.  Age  10  yrs.  6  mths.  Date  Oct.  nth,  1921. 

(Figs,  ry  it  14.) 

March  '.ecu  1920.  (Model  338A)  Figs,  ri  A  12).  _y  badly 
impacted  against  _y.  There  have  been  extracted  dc  cde  ami 
dc  oi  at  time  of  next  model. 

October  rich.  1921.  Model  338  b  Fig.  rpd  -  4  and  3  3  have 
erupted. 

It  is  prestmmed  no  permanent  teeth  have  been  removed  up  to  the 
time  o:  the  Inst  models.  The  patient  was  only  seen  twice  for 
consultation  and  the  models  constitute  the  only  record  of  what 
has  been  dcce.  J_5  is  entirely  shut  out  from  the  arch. 

3.  Csse  M:  31 7. — Class  I.  Slight  tendency  to  be  distal. 

Models  No  317.  Age  6  yrs.  9  mths.  Date  Oct.  21st,  1919. 

Figs.  15  k  16.) 

Models  No  ytyA.  Age  8  yrs.  4  mths.  Date  Tune  27th,  1921, 

..Figs,  r %  19.) 

Models  No  3:72.  Age  11  yrs.  Date  Jan.  iSth.  1024. 

Figs.  20,  212) 

X-ray's  bt.tw  7  5  (or  4“ )  are  absent  October  23rd.  1919). 
October  2 1st,  1919.  Models  317  Figs.  15  A  16.)  No  permanent 
molars  yet  erupted. 

May  oh  hi.  1920.  Another  dentist  reported  impacted  against 
g.  and  siucmld  he  extract  the  latter  :  he  was  advised  to  extract  g 
i  he  models  do  not  show  the  case  at  this  period. 

Joneayih,  1921.  Models  31 7 a  Figs.  :  **.  18  A  19.)  6_  impacted 
against 

July  :su,  192:  — c  extracted  to  allow  thF  to  align  themselves.. 

c  1  c  ^  a  j  2 

it  having  icon  decided  to  ultimately  extract  ^ _ 4  4  lower  premolar 

on  each  side  is  absent). 

October  2 tub..  1921.  e_  extracted. 

September  25th,  1922.  d  d  still  firm.  :  _e  space  almost  closed  ; 
space  mm._-.er 

January  : : tfi;  1924.  Models  31 75  Figs.  20  A  21)  show-  65^  A 
good  augnmert  but  on  left  side  s  almost  in  contact  and  no 


OCCLUSAL  CHANGES: 

INCREASED  CROWDING  OF  LOWER  INCISORS  :  AFTER  RETENTION. 


Occlusal  view 
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OCCLUSAL  CHANGES. 

Increased  crowding  of  lower  incisors  ;  no  treatment. 


Fig.  875.  Fig.  875A. 


IMPACTED  FIRST  PERMANENT  UPPER  MOLARS. 


Illustrating  Mr.  Harold  Chapman’s  Communication. 


IMPACTED  FIRST  PERMANENT  UPPER  MOLARS. 


Figs.  20  and  21  show  the  result  of  treatment  by  extraction  of  the  second 
deciduous  molar  on  the  left  side  and  of  no  treatment  at  all  on  the  right 
side.  Both  first  permanent  molars  were  similarly  impacted. 


NATURAL  CLOSING  OF  SPACE  BETWEEN  UPPER  CENTRALS. 


CLASS  II,  DIVISION  II. 

In  the  deciduous  and  permanent  dentition  ;  the  same  case  ;  no  treatment. 
Apparently  “straight”  deciduous  teeth  followed  by  irregular  permanent 

incisors. 


Illustrating  Mr.  Etarold  Chapman’s  Communication. 


TREATMENT  BY  EXTRACTION 
IN  A  CASE  WHOSE  APICAE  BASE  IS  PARTICULARLY  SMALL 


saho-rtti*  i Vm 
*'o 


trr^cTsr 


Testov 


OccTusO 


Fig.  29  shows  extreme  narrowness  in  the  lateral  region. 


TREATMENT  BY  EXTRACTION  ONLY. 


Illustrating  Mr.  Harold  Chapman’s  Communication. 
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room  for  j_5  in  the  arch.  Apparently  the  original  position  of  the 
upper  permanent  molar  on  the  two  sides  was  similar,  but  on  the 
left  |_e  extracted  i  year  5  months  earlier  than  ej  . 

April  1st,  1924.  4  I  4  to  be  extracted. 

Natural  Closing  of  Space  between  Upper  Centrals. 

Case  No.  5lh. — Class  II,  Div.  I.  Not  typical.  Unilateral  on  left. 
Large  space  between  upper  central  incisors. 

Models  No.  5LH  (Fig.  22).  Age  8  yrs.  4  mths.  Date  November,  1924. 
Models  5A.LH  (Fig.  23).  Age  11  yrs.  4  mths.  Date  Nov.  22nd,  1927, 

3  years  later. 

Class  II,  Div.  I.  Typical.  The  character  of  the  occlusion 
appears  to  have  changed 

The  space  between  the  centrals  has  closed  ;  in  addition,  the 
laterals  have  come  into  line,  which  hardly  seemed  probable ;  the 
lower  incisors  have  aligned  themselves  at  the  expense  of  other  teeth  ; 
the  abnormal  forward  movement  of  J6  has  continued ;  the  same 
applies  to  6J[  in  a  less  degree. 

A  Case  of  Abnormal  Occlusion,  Class  II,  Div.  II,  at  Seven 
Years  and  Eleven  Years.  (No  treatment.) 

Case  No.  763. — Class  II,  Div.  II. 

Models  No.  763  (Figs.  24  &  25).  Age  7  yrs.  5  mths.  Date  Feb.  4^,1924. 

The  upper  incisors  might  be  described  by  a  lay  person  as  very 
prettily  arranged ;  examination  reveals  that  not  only  are  they 
in  contact,  but  that  they  are  crowded  somewhat,  as  shown  by  the 
rotation  and  overlapping.  In  addition,  the  left  upper  deciduous 
molars  are  buccal  to  the  lower  ones.  Treatment  was  advised,  but 
not  undertaken. 

Models  No.  763A.  Age  10  yrs.  9  mths.  Date  June  17th,  1927. 

(Figs.  26  &  27.)  3  yrs.  5  mths.  later  than  models  763. 

No  treatment  has  been  undertaken.  Severe  crowding  is  now 
apparent  to  the  layman  in  the  upper  incisor  region  ;  the  labial 
occlusion  of  the  laterals  is  severe.  Medio-distally  the  molar 
occlusion  is  about  the  same,  but  it  has  improved  bucco-lingually 
on  the  left  side. 

It  seems  to  the  writer  that  this  is  a  case  in  which  treatment 
at  the  earlier  age- — 7  yrs.  5  mths. — was  markedly  indicated  ;  had 
it  been  undertaken  the  upper  incisors  would  probably  never  have 
occupied  the  severe  mal-positions  they  are  now  in,  if  spaces  large 
enough  for  them  had  been  made  before  their  eruption  and  the 
central  incisors  moved  forward.  The  buccal  occlusion  of  the  left 
deciduous  upper  molars  has  partly  corrected  itself,  and  the  bucco- 
lingual  relation  of  the  permanent  molars  is  correct. 

There  have  been  appeals  to  delay  treatment  in  case  nature  should 
rectify  the  condition  ;  the  writer  entirely  agrees  with  such  a  course 
where  there  seems  a  possibility  or  even  a  probability  of  this,  but 
there  are  many  others,  such  as  the  one  shown,  in  which  it  would 
seem  that  nothing  short  of  a  miracle  could  bring  about  a  good 
occlusion  of  the  permanent  teeth.  Parents  believe  such  a  set 
of  teeth  as  shown  in  the  first  models  to  be  perfect,  and  there  is  a 
rude  awakening  when  all  the  permanent  incisors  have  erupted  ; 
the  profession  can,  if  it  will,  warn  the  parents  of  what  may  and  often 
does  happen,  and  then  the  responsibility  rests  with  the  latter 
(the  parents)  to  prevent  it  by  having  treatment  undertaken  before 
the  worst  occurs. 


26 


A  Case  of  Small  Apical  Base,  treated  without  Extraction 

AND  LATER  WITH  EXTRACTION. 

Case  No.  751. — Class  II,  Div.  I. 

Models  No.  751  (Figs.  28  &  29).  Age  8  yrs.  9  mths.  Date  Jan.  9111,1924. 

Very  narrow  in  upper  lateral  region,  probably  pathognomic  of  a 
small  apical  base,  a  type  of  case  the  writer  believes  should  be  treated 
by  extraction. 

This  case  was  treated  for  two  years  ;  the  progress  made  is  shown  in 
Models  No.  751c  (Fig.  30).  Age  10  yrs.  10  mths.  Date  Mar.  26th,  1926. 

At  this  time  it  was  decided  to  extract  4  I  4  ;  the  condition  twenty- 
two  months  later  is  shown  in 

Models  No.  751E.  Age  12  yrs.  8  mths.  Date  Jan.  16th,  1928. 
(Figs.  30  &  31.) 

Treatment  by  Extraction  alone  ;  failure  of  the  Teeth  to 

OCCUPY  THE  SPACES  PROVIDED  FOR  THEM. 

Case  No.  1154. — Class  I. 

Models  No.  1154  (Fig.  31).  Age  n  yrs.  3  mths.  Date  June  29th,  1926. 

Treatment.^—— j-^  extracted  January,  1927. 

4  14 

Models  No.  n54A(Fig.  31).  Age  12  yrs.  10  mths.  Date  Jan.  3rd,  1928. 

The  space  left  for  the  right  upper  canine  has  closed  before  that 
tooth  came  into  position,  so  that  now  it  is  necessary  to  remove 
the  first  right  upper  premolar,  if  it  is  desired  to  improve  the  align¬ 
ment  of  the  teeth  in  this  region  without  treatment. 

Treatment  by  Extraction. 

Case  No.  465. — Class  I. 

Models  No.  465  (Fig.  32).  Age  12  yrs.  11  mths.  Date  Jan.  nth,  1926 

Treatment. — extracted  about  January,  1926. 

Models  No.  465A  (Fig.  32).  Age  14  yrs.  11  mths.  Date  Jan.  5th,  1928. 

Whilst  the  canine  has  come  into  a  satisfactory  but  yet  still  crowded 
position  there  is  no  improvement  in  the  incisor  region. 

Case  No.  1154  shows  the  necessity  of  holding  back  posterior  teeth 
after  removal  of  a  tooth  anterior  to  them  in  order  that  the  canine 
may  go  into  the  position  of  the  latter,  instead  of  giving  the  back 
teeth  the  opportunity  to  move  forward  and  occupy  the  space  pro¬ 
vided  for  the  canine. 


Discussion. 

Mr.  G.  Northcroft  said  the  President,  having  been  the  Society’s  cu¬ 
rator  for  so  long,  would  remember  that  in  the  museum  there  were  models 
of  the  original  cases  that  were  first  treated  by  Dr.  Baker  with  inter¬ 
maxillary  traction,  and  the  result  of  the  treatment  of  those  cases  showed 
exactly  the  same  end  result  as  Mr.  Chapman  had  shown  on  the  screen, 
the  imbrication  of  the  lower  incisors  being  very  marked.  It  had 
often  been  his  experience  that  one  saw  a  crumpling-up  of  the  lower 
incisors  instead  of  the  reversion  to  post-normality  after  correcting 
Class  II  cases. 

In  reply  to  a  question  by  the  President,  as  to  whether  he  could 
furnish  any  reason  for  this,  Mr.  Northcroft  said  that  like  so  many  things 
in  orthodontics,  the  reason,  probably,  was  far  to  seek  but  he  thought 
that  it  might  be  due  to  the  bite  on  the  upper  incisors,  pressing  the 
lower  incisors  back,  causing  them  to  crumple  up,  the  mandible  re¬ 
maining  forward.  But  why  the  upper  incisors  should  not  go  out  in 
those  cases  instead  of  the  lower  incisors  becoming  imbricated,  he  did 
not  know. 
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THE  ROLE  OF  NOSE  AND  THROAT  DISEASE  IN  THE 
PRODUCTION  OF  DEFORMITIES  OF  THE  JAWS.* 


By  Dr.  A.  Lowndes  Yates. 

I  must  admit  that  until  some  five  years  ago  I  had  taken  little 
interest  in  the  important  question  of  orthodontics.  About  that 
time  a  schoolmaster  called  on  me  with  a  view  to  obtaining  informa¬ 
tion  as  to  what  could  be  done  to  remedy  the  adenoid  faces  of 
several  children  in  his  class.  I  had  to  admit  that  I  knew  nothing 
of  the  matter,  and  so  I  searched  the  literature  for  information 
on  the  point,  but  I  found  no  record  of  any  attempt  at  cure  of  this 
condition  other  than  removal  of  the  adenoids  and  tonsils.  It  was, 
however,  clear  from  my  own  experience  and  that  of  school  teachers 
that  the  removal  of  the  adenoids,  although  it  doubtless  checked  the 
progress  of  the  facial  deformity,  did  very  little  to  remedy  the 
abnormalities  which  were  already  present  in  the  jaws  and  other 
facial  bones.  I  therefore  decided  to  investigate  the  question  for 
myself,  and  as  a  result  I  have  to  put  before  you  certain  facts  which 
are,  at  the  present  time,  only  partly  proven  and  certain  data  for 
your  consideration.  I  must  apologise  for  bringing  to  your  notice 
a  research  in  an  unfinished  state,  but  to  fully  prove  the  facts  will 
take  so  long  that  it  is  wise  at  this  stage  to  have  the  criticism  of 
experts  on  the  validity  of  the  views  which  I  am  holding. 

As  a  preliminary  I  examined  130  cases  of  children  with  deformity 
of  the  jaws ;  in  three  of  these  the  deformity  was  unilateral  or 
affected  one  side  more  than  the  other.  In  127  the  deformity  was 
equal  on  the  two  sides.  In  the  three  unilateral  cases  examination 
proved  that  there  was  a  chronic  maxillary  sinusitis  on  the  side 
which  showed  deformity,  and  this  was  confirmed  by  washing  out 
a  quantity  of  pus  from  the  antrum.  I  propose  to  bring  to  your 
notice  arguments  in  favour  of  the  consideration  that  it  is  the 
presence  of  the  inflammation  in  the  antrum  which  gives  rise  to 
overgrowth  in  the  superior  maxilla  as  a  whole.  If  this  is  so,  a 
double  maxillary  sinusitis  would  cause  an  overgrowth  of  both  sides 
of  the  jaw. 

Of  the  127  cases  in  which  deformity  was  bilateral,  six  showed 
deformity  of  the  superior  maxilla  only,  and  in  these  there  was 
maxillary  sinusitis ;  12 1  showed  deformity  of  all  the  facial  bones 
in  which  the  upper  and  lower  jaws  both  shared.  In  this  group  there 
was  a  curious  feature,  for,  whereas  the  superior  alveolus  was  longer 
and  narrower  than  the  normal,  and  the  palate  more  arched  than 
usual,  the  lower  jaw  suffered  from  the  opposite  defect,  being  shorter 
than  the  normal. 

In  the  upper  jaw  the  deformity  affected  almost  entirely  the 
portion  bearing  the  four  incisor  teeth,  thus  differing  from  the 
group  with  sinusitis  in  which  the  deformity  occurred  mainly  in 
the  portion  occupied  by  the  molar  teeth. 

In  this  type  of  case  in  which  deformity  is  met  with  in  all  the 
cranial  bones  and  the  abnormal  growth  of  the  jaw  is  but  a  part  of 
this,  the  alteration  in  the  head  bones  is  a  prominent  feature.  The 
summit  of  the  head  is  small,  because  the  forehead  slopes  backwards, 

♦Read  before  the  Society,  Feb.  6th,  1928. 
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and  this  slope  is  also  represented  in  the  facial  bones,  the  prominence 
of  the  maxilla  and  malar  bones  being  largely  conspicuous  by  its 
absence.  The  back  of  the  head  tends  to  be  angulated. 

It  is  clear  that  in  this  type  of  case  there  is  a  universal  change  in 
all  the  skeleton,  for,  if  we  photograph  the  child  without  its  clothes, 
we  find  an  abnormality  of  the  back  in  nearly  every  case.  Now 
in  this  type  of  case  the  facial  deformity  is  known  as  the  adenoid 
faces,  but  though  adenoids  are  found  in  the  majority  of  cases,  their 
presence  is  not  essential  to  the  deformity.  Diagramatically  we 
may  represent  the  deformity  as  follows  : — 

We  may  at  this  stage  digress  for  a  moment  to  consider  certain 
data  connected  with  the  development  of  the  jaws  and  the  growth 
of  the  cranial  bones  in  the  child  and  in  youth. 

Professor  Brash,  whose  great  assistance  I  wish  to  acknowledge 
gratefully,  in  the  earlier  stages  of  this  work  has  cleared  up  many 
problems  in  the  growth  of  the  jaws  in  young  quadrupeds  by  the 
madder  feeding  method. 

The  age  of  5  is  critical  in  the  growth  of  children’s  jaws,  and  in  the 
development  of  the  facial  bones. 

Between  the  ages  of  5  and  6,  as  is  well  known,  vast  changes  in 
both  jaws  begin  and  are  completed  when  the  last  molar  tooth  is 
cut.  In  the  upper  jaw  the  passage  of  the  permanent  teeth  into 
their  final  position  occurs  at  definite  periods  in  life,  but  what  is 
not  appreciated  possibly  so  well  is  that  the  antrum  enlarges  just 
as  definitely,  for  the  changes  in  the  jaw  which  lead  to  the  passage 
of  the  teeth  into  their  adult  situation  also  lead  to  an  enlargement 
of  the  antrum,  which  is  quite  small  at  the  age  of  5,  holds  about  five 
minims  at  the  age  of  1,  fifteen  minims  at  the  age  of  5,  and  250  minims 
in  the  adult. 

From  a  consideration  of  pathology  we  know  that  inflammation 
due  to  certain  types  of  organisms  produces  thickening  of  bone. 
In  the  antrum  I  find  that  the  staphylococcus  aureus  does  this  and 
the  streptococcus,  pneumococcus  and  Friedlander’s  bacillus 
apparently  have  no  such  action  if  in  pure  culture. 

It  is  therefore  not  unreasonable  to  expect  that  chronic  inflam¬ 
mation  by  the  staphylococcus  aureus  would  result  in  irregularity 
of  the  teeth  by  reason  of  such  thickening  of  bone,  and  such  is 
actually  found  in  many  chronic  cases. 

The  question  will  arise  as  to  how  the  antrum  gets  infected,  and 
for  this  I  must  make  reference  to  another  investigation  which  I 
have  carried  out  in  respect  to  inflammation  in  the  nasal  passages 
of  children,  a  condition  which  I  call  rhinitis  infantorum.  This 
state  is  met  with  in  children  in  their  mother’s  arms.  Cases  come 
into  hospital  for  bronchitis,  as  a  result  of  this  rhinitis,  and 
get  well  quickly,  but  the  condition  soon  recurs  when  they  return 
into  the  keeping  of  their  mothers.  This  recurrence  of  inflam¬ 
mation  at  home  and  cure  in  hospital  goes  on  until  someone 
examines  the  mother’s  mouth  and  treats  the  pyorrhoea  from  which 
she  suffers  and  from  which  the  child  gets  its  rhinitis.  The 
purulent  secretion  in  the  mother’s  gums  is  always  dry  and  of  a 
special  type  which  naturally  I  do  not  understand,  but  all  my 
colleagues  are  agreed  as  to  the  presence  of  the  condition  and  the 
importance  of  dental  treatment  of  the  mother  in  these  cases. 
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One  reason  of  the  importance  of  this 
condition  is  that  the  type  of  nasal 
sepsis  so  produced  in  the  child  is  rather 
chronic  and  that  if  it  persists  up  to 
the  age  of  5  there  are  reasons  why  it 
will  affect  the  growth  of  the  upper  jaw. 

These  reasons  are  connected  with  the 
changes  in  the  facial  bones  which 
begin  at  the  age  of  5  and  to  which  I 
have  already  made  some  reference.  At 
this  age  the  frontal  sinus  begins  to  de¬ 
velop.  The  antrum  begins  to  enlarge 
with  great  rapidity,  and  the  ethmoid 
and  sphenoid  sinuses  take  on  a  rapid 
growth.  Nor  are  these  changes  with¬ 
out  their  object,  for  on  investigating 
them  I  found  that  the  mechanism  of 
dust  removal  in  the  child  is  carried  on 
largely  by  the  naso-pharynx,  and  that 
the  pad  of  adenoids  is  evidently  de¬ 
signed  to  deal  with  the  infective  pro¬ 
ducts  that  the  mucous  membrane 
covering  them  extracts  from  the  in¬ 
spired  air.  The  antrum  and  the  eth- 
moids  in  development  push  the  dust- 
removing  organisms  of  the  nose, 
namely,  the  middle  and  inferior  tur¬ 
binates,  before  them  into  the  nasal 
airway,  and  gradually  the  nose  re¬ 
places  the  infantile  naso-pharyngeal 
mechanism  as  a  dust  and  germ  remover 
from  the  inspired  air. 

The  importance  from  the  dental 
point  of  view  is,  that  if  the  child's  nose 
is  infected  from  its  mother's  teeth, 
this  development  of  the  sinuses  is 
delayed,  so  that  they  retain  the  form 
of  infancy  for  longer  than  in  the  normal 
child. 

If  when  you  have  investigated  this,  Posture  Deformity. 
you  agree,  we  should  make  a  combined 

attack  upon  the  social  problems  which  this  factor  introduces. 

The  nasal  sepsis  has  one  further  action  of  importance  from  the 
orthodontic  point  of  view,  for  rickets  is  found  associated  with  the 
sepsis  and  is  not  readily  cured  until  the  sepsis  has  been  remedied. 

Dealing  with  the  jaws  from  the  standpoint  of  physics,  we  find 
that  the  deformity  of  which  I  have  already  given  some  account 
results  from  altered  posture.  This  posture  may  be  described  in 
the  term  “  poking  of  the  head."  The  cervical  vertebrae  are  thrust 
forwards  and  the  head  extended,  with  the  result  that  there  is  a 
definite  pull  of  muscle  upon  the  lower  jaw  which  thus  is  shortened. 
Evidence  that  this  is  so  is  to  be  found  in  the  fact  that,  when  the 
four  lower  incisor  teeth  lie  below  the  level  of  the  canine  and  bicuspids 
as  in  one  form  of  open  bite,  that  this  occurs  exactly  opposite  the 
insertion  of  the  hyo-glossus  muscle. 
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The  facial  and  upper  jaw  deformities  are  dependent  apparently 
on  the  altered  position  of  the  head.  Why  this  is  so  is  not  quite 
easy  to  explain,  but  that  it  is  a  fact  can  be  adduced  by  the  analogy 
of  the  growth  of  the  facial  bones  in  congenital  torticollis.  Here  the 
head  is  held  aslant,  but  the  line  joining  the  orbits  is  horizontal 
as  is  also  that  joining  each  alveolar  margin.  The  abnormal  growth 
in  the  deformity  which  we  are  considering  is  apparently  a  similar 
effect  of  posture. 

I  do  not  wish  to  give  the  impression  that  nasal  sepsis  or  adenoids 
are  in  my  opinion  responsible  for  more  than  a  small  majority  of 
the  cases  of  deformity  of  the  jaws  with  which  we  meet.  I  thought 
at  first  that  unilateral  enlargement  of  the  upper  jaw  was  always 
due  to  maxillary  sinusitis.  Investigation  taught  me  that  this 
was  wrong,  and  that  apart  from  abnormalities  such  as  odontomes, 
and  the  like,  that  unilateral  deformity  of  the  jaw  occurs  in  every 
well  marked  and  long  standing  case  of  scoliosis  in  the  upper  dorsal 
region. 

So  with  the  deformity  with  which  adenoids  are  associated  com¬ 
monly,  the  same  deformity  may  be  found  in  cases  where  poking 
of  the  head  is  due  to  visual  defects  particularly  short  sight.  It 
may  be  found  in  other  conditions  also,  but  I  have  said  enough 
to  introduce  the  question  of  posture  and  the  growth  of  the  jaws 
to  your  consideration. 
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Fig.  2  represents  the  deformity  met  with  in  association  with  curvature  of 
the  cervical  spine.  This  is  of  course  generally  secondary  to  a  scoliosis  of  the 
dorsal  region. 

There  are  other  facts  which,  perhaps,  it  will  be  well  to  consider. 
First  is  the  question  of  the  position  of  the  plummet  line.  In  the 
normal  this  plummet  line  falls  from  the  external  auditory  meatus 
and  appears  to  pass  through  the  bodies  of  the  cervical  vertebrae. 
It  then  should  pass  from  the  tip  of  the  acromion  process.  The 
lumbar  spine  should  be  two  inches  closer  to  it  than  the  mid- dorsal 
in  the  full  grown  person.  It  passes  through  the  centre  of  the  great 
trochanter  and  therefore  behind  the  centre  of  the  acetabulum,  thence 
to  the  knee  where  it  passes  just  in  front  of  the  centre  of  the  knee 
joint  and  thence  to  a  point  midway  between  the  head  of  the  astragalus 
and  the  anterior  margin  of  the  external  malleolus.  The  position 
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of  the  plummet  line  is  markedly  altered  in  these  cases.  The  normal 
line,  which  I  have  just  described,  varies  considerably  in  the  healthy 
adult  and  the  child,  and  it  is  difficult  to  say  exactly  when  abnormality 
begins.  Another  point,  possibly  of  importance,  is  that  in  children 
with  the  type  of  the  deformity  which  we  are  discussing  the 
postural  reflexes  are  very  often  sluggish  and  the  child  is  clumsy 
and  tends  to  have  poor  power  of  equilibration.  Since  “  Magnus 
of  Utrecht  ”  described  the  postural  reflexes  and  neck  reflexes 
in  quadrupeds  there  has  been  little  work  published  on  this  question. 


Fig.  3  represents  the  deformity  met  with  in  association  with  a  chronic 
maxillary  sinusitis  occurring  during  the  period  of  growth,  and  generally  if 
not  always  as  a  result  of  infection  of  the  antrum  chronically  with  the  staphy¬ 
lococcus  aureus. 

The  postural  reflexes  in  the  human  being  differ  materially  from  those 
of  quadrupeds  owing  to  the  adoption  of  the  erect  position.  Roughly 
these  reflexes  may  be  summarised  as  being  an  automatic  movement 
of  the  head  which  aims  at  restoration  of  equilibrium  of  the  balance 
if  and  when  this  is  temporarily  unstable.  A  push  upon  the  shoulders 
in  a  forward  direction  results  in  health  in  a  backward  movement 
of  the  head  which  action  as  a  counterbalance  restores  the  equilibrium. 
The  same  effect  is  produced  by  a  forward  movement  of  the  head 
and  the  child  moves  in  a  direction  backwards.  Sideways  movements 
are  only  present  when  standing  on  one  foot.  This  altered  posture 
which  we  see  in  children  is  accompanied  by  sluggishness  of  these 
reflexes  which  do  not  reappear  at  their  full  speed  until  the  deformity 
in  the  cervical  region  has  been  remedied.  It  will  be  remembered 
that  these  reflexes  are  absent  in  cases  with  a  well-marked  post¬ 
encephalitic  state  and  it  will  also  be  remembered  how  greatly  certain 
Parkinsonian  post-encephalitics  resemble  children  who  have  adenoids. 

Conclusions. — From  the  above  consideration,  although  the 
research  is  in  such  an  unfinished  state,  we  are  perhaps  in  a  position 
to  draw  certain  provisional  conclusions.  The  first  of  these  is  that 
deformity  of  the  upper  jaw  may  result  from  chronic  sepsis  in  the 
antrum  which  causes  overgrowth  of  bone.  The  second,  that  the 
nasal  sepsis  often  has  its  origin  in  the  mother’s  septic  teeth  while 
the  infant  is  in  arms,  and  that  this  nasal  sepsis  if  untreated  may  be 
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retained  within  the  sinuses  for  years  and  lead  to  deformity  of  the 
jaws  when  these  begin  their  second  period  of  development.  The 
third  conclusion  is  that  posture  has  some  affect  upon  the  second 
period  of  development  of  the  jaw  and  that  it  is  possibly  wise  to 
treat  all  deformities  of  posture  in  cases  of  deformity  of  the  jaws. 
This  can  be  done  by  means  of  exercises,  but  at  present  there  is  a 
difficulty  in  making  the  child  do  these,  for  mothers  nowadays 
expect  the  school  authorities  to  take  the  sole  charge  of  their  children’s 
health,  and  the  school  authorities  are  not,  in  actual  fact,  responsible 
for  treatment  of  the  children,  although  they  are  responsible  for 
telling  them  to  get  the  treatment  if  available 

I  should  like  to  point  out  that  the  trend  of  this  opinion  is  that 
postural  treatment  cannot  replace  the  orthodontic,  which  will  still 
be  necessary ;  but  I  do  think  that  with  postural  treatment  in  addition, 
and  with  treatment  of  the  sinuses  in  carefully  selected  cases,  that 
it  may  be  easer  to  get  first-class  results  in  orthodontics  than  is 
possible  at  present 

I  have  to  thank  you  for  listening  to  a  very  incomplete  paper 
with  such  patience. 


Discussion. 

Mr.  G.  H.  Northcroft  said  that  this  paper,  in  one  aspect,  bore 
out  some  of  the  work  that  had  been  done  in  America  on  posture, 
although  there  postural  positions  were  studied  from  a  rather  different 
point  of  view.  With  regard  to  what  the  author  had  said  about  the 
effect  of  infection  from  mothers  to  infants,  he  (the  speaker)  would 
like  to  point  out  that  in  cases  where  the  parents  were  not  septic  and 
had  not  got  pyorrhoea  the  children  still  suffered  from  what  was  called 
postnormal  occlusion  with  narrow  arches.  Was  it  wise  to  lay  so  much 
stress  on  the  oral  sepsis  of  the  mother  as  the  factor  giving  rise  to 
rhinitis  and  hence  to  the  malformation  of  the  jaws  in  the  child  ?  He 
was  not  arguing  that  this  did  not  cause  malformation  of  the  jaws  in 
some  cases — the  particular  cases  mentioned  by  the  author — but  one 
must  not  argue  from  the  particular  to  the  general.  It  was  found  often 
that  the  incidence  of  irregularities  started  very  early  in  life — far  earlier 
than  the  age  of  five — and  therefore  it  was  not  always  necessary  to  put 
down  the  malformations  which  were  seen  as  being  due  to  the  develop¬ 
ment  or  non-development  of  the  antrum,  whether  that  was  actually 
stimulated  to  develop  by  infection  or  not. 

Mr.  Cale  Matthews  said  that  he  was  grateful  to  the  author  for 
having  brought  forward  a  subject  with  which  practising  orthodontists 
were  not  familiar.  For  example,  they  could  not  see  what  he  would 
like  to  describe  as  the  developing  of  the  internal  face  from  5  years 
onwards  when  the  sinuses  were  so  rapidly  growing.  That  was  a  new 
phase,  both  in  its  pathological  and  normal  relations,  that  the  author 
had  placed  before  them.  The  unilateral  palatal  abnormality  was 
practically  constant  in  every  form  of  malocclusion,  and  when  Professor 
Brash  was  preparing  his  paper  for  that  Society — and  incidentally  in 
connection  with  his  general  research  work  on  the  growth  of  bone — 
the  speaker  supplied  him  with  a  number  of  sections  of  palates,  and  he 
had  noticed,  taking  a  mental  picture  of  the  vault  before  the  impression 
was  poured,  that  the  great  majority  of  malocclusions  of  every  type 
showed  an  abnormality,  generally  unilateral,  in  the  vault  of  the  palate. 
Whether  or  not  this  was  due  to  over-growth  of  the  antrum  from  some 
pathological  cause,  it  was  very  interesting.  He  had  been  a  little 
disappointed  owing  to  one  omission  from  the  paper.  Posture  was 
consequent  possibly  on  many  causes.  The  result  of  a  certain  type  of 
posture,  the  forward  position,  might  affect  the  development  of  the 
head  bones  and  consequently  of  the  teeth  and  their  arches,  but  it  had 
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another  effect,  which  he  thought  was  almost  constant,  in  the  production 
of  vocal  tone.  It  was  very  rarely  that  one  found  anyone  without  a 
good  posture  who  had  a  good  resonant  vocal  tone.  Vocal  tone  usually 
came,  particularly  among  the  great  singers,  from  a  big  broad  arch, 
possibly  as  much  as  from  the  ordinary  voice  box.  This,  perhaps, 
was  a  little  apart  from  the  subject,  but  it  was  important  in  the  develop¬ 
ment  of  orthodontics.  The  voice  production  by  what  was  known 
at  the  present  day  as  the  Italian  method  was  specially  to  be  noticed 
among  tenor  singers,  who  modelled  their  methods  on  the  great  Caruso, 
one  in  many  thousands  both  for  quality  and  size  of  tone.  A  big  forward 
tone,  using  the  nasal  sinuses.  Unless  the  sinuses  were  clear  and  well 
developed,  that  tone  could  not  be  produced.  There  was  another  type 
of  voice  among  some  public  singers,  namely,  the  adenoid  type.  These 
people,  he  imagined,  still  had  adenoids  present  or  some  obstruction, 
with  the  consequence  that  their  tone  was  muffled.  The  cause  of  a 
forward  posture  might  be  in  the  cervical  vertebrae,  it  might  be  in  the 
lumbar  vertebrae,  or  it  might  be  the  late  development  of  the  great 
muscular  system  of  the  chest  and  back.  He  thought  that  the  type 
of  child  illustrated  in  the  paper,  once  his  adenoids  and  tonsils  had  been 
seen  to,  and  his  sinuses  washed  out,  could  be  put  on  exercises  which 
would  produce  a  good  resonant  vocal  tone,  so  that  the  child  would 
not  be  left  to  wander  through  life  slaughtering  his  words  and  having 
an  enunciation  difficult  to  be  understood  outside  his  own  family. 
There  was,  as  he  was  well  aware,  an  unconscious  imitation  by  the 
child  of  his  parents.  Only  last  week  two  children — sisters — were 
sent  to  him.  The  younger  child  was  an  appalling  case  of  post-normal 
occlusion,  but  the  mother  wrho  accompanied  the  children,  showed  a 
condition  equally  appalling,  and  he  came  to  the  conclusion  that  the 
kindest  thing  he  could  do  was  to  advise  that  the  child  be  sent  away 
for  a  long  period  from  her  mother,  because  whatever  was  done  for  her 
otherwise  was  negatived  by  the  unconscious  imitative  character  of 
the  child.  Orthodontists  could  not  work  independently  of  those  who 
worked  on  adenoids  and  tonsils.  The  thousands  of  children  who 
were  treated  annually  for  nose  and  throat  disease  were  never  seen  in 
any  hospital  dealing  with  orthodontic  treatment.  There  was  every¬ 
thing  to  be  gained  by  the  co-operation  of  the  workers  in  these  two 
fields.  An  instance  of  co-operation  was  furnished  now  at  Birmingham, 
where  the  school  medical-officer,  Dr.  Auden,  was  sending  along  children 
suffering  from  post  encephalitis  lethargica  for  impressions  and  obser¬ 
vation  in  regard  to  their  dental  development. 

Mr.  Watkin  wished  to  offer  his  thanks  to  Dr.  Yates  for  his  interesting 
paper,  and  to  ask  him  to  demonstrate  on  someone  present  the  exercises 
which  tended  to  correct  this  curvature  of  the  spine. 

The  President  pointed  out  that  many  of  the  models  of  upper  jaws 
exhibited  by  the  author  had  high  palatine  vaults.  In  connection  with 
this  point  it  was  interesting  to  recall  that  Professor  Schaefer  had  said 
that  his  investigation,  made  in  1907,  had  shown  him  that  the  general¬ 
isation  often  made,  that  narrow  palatal  arches  invariably  led  to  corre¬ 
spondingly  narrow  nasal  floors,  was  not  correct.  Since  that  time 
observations  have  been  frequently  made  by  others  bearing  out  the 
truth  of  his  statement.  The  study  of  a  large  number  of  specimens 
showed  him  that  the  width  of  the  floor  of  the  nasal  fossae  was  however 
dependent  more  upon  the  size  of  the  maxillary  sinus  than  upon  the 
arching  of  the  palate. 

Mr.  J.  G.  Turner  said  that,  if  time  permitted,  he  would  like  to 
argue  for  long  with  the  author.  He  would  like  to  suggest,  first,  that 
the  children  whose  cases  the  author  had  brought  forward  were  hardly 
normal.  There  was  a  great  deal  more  wrong  with  them  than  deformities 
of  the  jaws  or  adenoids.  As  for  spinal  curvatures,  there  were  people 
with  jaw  deformities  and  absolutely  normal  curves,  but  beyond  this, 
where  was  the  line  to  be  drawn  as  between  normal  and  abnormal  so 
far  as  these  spinal  curvatures  were  concerned  ?  He  was  not  very  much 
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impressed  by  the  evidence  so  far  as  compensatory  curves  were  concerned. 
The  idea  that  did  impress  him  greatly  was  that  of  the  possible  over¬ 
growth  in  connection  with  staphylococcal  infection,  and  he  thought 
there  was  a  possibility  that  a  low-grade  infection  might  induce  actual 
hypertrophy  of  the  tissues  in  contact  with  that  infection.  Some  of 
the  considerations  put  forward  by  the  author  in  connection  with  growth 
were  well  worth  pondering.  It  seemed  to  him  the  most  reasonable 
view,  although  there  were  points  which  seemed  in  contradiction  to  it, 
that  adenoids  and  the  consequent  obstruction  were  the  cause  of  local 
failure  of  growth,  and  that  all  the  rest  followed  from  this.  This  used 
to  be  put  forward  in  explanation  of  the  weakness  of  the  muscles  as  well 
as  of  the  intellect  and  of  other  troubles.  He  was  interested  in  the 
point  about  oral  sepsis  in  the  mother.  He  had  tried  to  insist  that  all 
people  with  oral  sepsis  were  carriers  of  disease  and  disseminated  it  to 
others.  That  the  early  appearance  of  maxillary  sinus  suppuration 
might  be  due  to  the  mother  was  quite  a  useful  point.  He  wished 
to  know  whether  the  author  was  sure  of  his  measurements  of  the 
antrum  at  the  age  of  5.  His  own  experience  on  looking  at  the  X-rays  of 
skulls  was  that  many  children,  before  the  age  of  5,  had  an  antrum 
which  would  hold  more  than  a  drachm  of  fluid. 

Dr.  Yates,  in  replying  on  the  discussion,  said  that  he  quite  agreed 
with  the  point  made  by  Mr.  Northcroft  with  regard  to  the  cause  of 
malformation  of  the  jaws,  and  the  photograph  of  one  of  the  children 
he  had  brought  forward  bore  it  out.  Mr.  Cale  Matthews  had  pointed 
out  to  him  a  number  of  omissions  from  his  paper.  One  was  rather 
groping  in  the  dark  with  regard  to  these  matters.  The  other  side 
of  a  particular  case — that  is  the  side  more  particularly  under  the 
surveillance  of  the  orthodontist — was  not  known  to  the  man  who  was 
dealing  with  the  throat  or  nose  trouble.  He  was  aware  of  the  difficulties 
that  might  arise  in  voice  production  as  a  result  of  adenoids,  and  of  the 
wonderful  voices  that  might  be  got  if  the  adenoids  were  removed  at  a 
certain  age.  With  regard  to  the  question  as  to  whether  the  deformity 
of  the  body  was  the  essential  cause  of  the  deformity  of  the  jaw  he 
thought  that  the  balance  of  evidence  was  strongly  in  favour  of  this 
view  but  one  of  the  difficulties  which  arose  here,  as  in  other  particular 
cases,  was  that  of  defining  the  line  between  the  normal  and  the  abnormal. 
He  did  not  think  that  except  under  special  circumstances,  adenoids 
should  be  removed  under  the  age  of  5.  They  always  grew  again  if 
so  removed,  but  if  removed  after  the  age  of  5  they  did  not  recur.  It 
was  very  probable  that  nature  required  them  before  this  age  and 
after  about  this  period  had  done  with  them.  Before  the  age  of  5 
they  should,  he  thought,  only  be  removed  in  those  cases  in  which  sleep 
was  being  interfered  with  and  so  forth.  His  personal  feeling  was  that 
there  was  very  little  obstruction  to  the  nasal  airway  as  a  result  of 
adenoids.  The  obstruction  was  in  the  naso-pharynx,  and  that  only 
when  the  head  was  flexed.  Such  obstruction  occurred  only  when  asleep 
at  night.  Such  children  were  often  alleged  to  have  fits.  The  fact 
was  that  they  were  lying  on  their  backs  and  the  fit  was  caused  by 
respiratory  obstruction  and  to  nothing  else,  and  this  in  turn  was  caused 
by  flexion  of  the  head,  which,  when  the  deformity  of  the  lower  jaw 
resulting  from  the  altered  posture  in  the  day  was  present  together 
with  obstruction  of  the  naso-pharynx  by  a  pad  of  adenoids,  caused  a 
degree  of  asphyxia  sufficient  to  wake  the  child  up  either  with  night 
terrors  or  with  convulsions  caused  by  the  asphyxia.  In  such  a  case 
if  the  child  was  prevented  from  turning  on  its  back  during  the  time  it 
slept,  these  symptoms  always  disappeared.  This  rather  went  to  prove 
that  the  head  was  forced  forwards,  that  is  to  say  extended  by  the 
adenoids  because  the  normal  position  of  the  head  resulted  in  respiratory 
obstruction  when  adenoids  were  present.  With  regard  to  the  question 
as  to  whether  dental  sepsis  was  a  source  of  air-borne  infection  to  the 
community,  colds  could  occasionally  be  traced  to  the  bad  teeth  of 
an  infection  carrier.  This  occurred  more  commonly  in  closed  rooms 
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than  in  the  open  air,  but  occasionally  a  man  with  very  septic  teeth 
apparently  caused  people  near  him  in  a  ’bus  to  catch  a  cold.  The 
speaker  mentioned  the  case  of  a  man  who,  having  very  septic  teeth, 
refused  to  have  them  dealt  with  although  it  was  pointed  out  to  him 
that  he  was  damaging  the  health  of  those  who  worked  with  him,  some 
of  whom  caught  a  cold  which  had  an  incubation  period  of  one  day, 
whenever  they  came  into  close  contact  with  him.  As  to  the  size  of 
the  antrum  at  the  age  of  5,  he  thought  that  it  was  very  difficult  to 
gauge  this  from  an  X-ray  photograph.  When  an  antrum  at  this  age 
was  injected  through  a  canula  with  a  serum  syringe  it  held  on  the 
average  15  minims. 

In  conclusion,  Dr.  Yates  demonstrated  the  exercises  to  which  he 
had  referred  upon  the  President  and  others. 

A  hearty  vote  of  thanks  to  Dr.  Yates  was  carried,  and  the  proceedings 
terminated, 

A  NEW  ATTACHMENT  FOR  ORTHODONTIC  APPLIANCES.* 


By  Leonard  M.  Markham,  L.D.S.Eng. 

In  my  search  for  an  attachment  I  have  been  obliged  to  adopt  a 
principle — the  basis  of  orthodontics  rests  upon  the  study  of  the 
crowns  of  the  human  teeth.  I  prefer  the  word  “  hold  ”  for  the 
device  which  is  to  secure  retention  and  stability  of  the  apparatus 
because  it  suggests  something  clean  and  fair.  I  think  the  ideal 
orthodontic  appliance  would  have  the  following  features  : — 

(1)  Removability  in  its  entirety. 

(2)  Simplicity  of  principle,  quick  and  easy  construction  from 
simple  and  readily  obtained  materials. 

(3)  Ease  of  insertion  or  removal  but  exerting  a  strong  resistance 
against  involuntary  detachment.  There  should  be  no  risk  of 
“  hair  trigger  ”  detachment.  The  apparatus  should  require  traction 
for  an  appreciable  distance  (say  4  mm.)  in  the  direction  of  removal 
before  it  can  be  detached.  Attempts  at  removal  should  increase 
the  resistance  to  removal  right  up  to  the  moment  of  actual  detach¬ 
ment.  If  moved  from  its  place  slightly  (say  by  sticky  toffee)  the 
holds  should  gently  return  to  place. 

(4)  When  in  place  the  appliance  should  exert  no  unknown 
nor  undesired  stresses  apart  from  orthodontic  stresses  deliberately 
applied.  All  teeth  should  be  free  to  move  naturally  in  the  act  of 
mastication. 

(5)  The  hold  should  be  applicable  to  any  or  every  tooth  at  any 
dentulous  age.  The  presence  of  any  canonised  or  key  tooth  should 
not  be  essential.  The  mutilated  mouth  should  not  occasion 
difficulty. 

(6)  All  parts  should  be  free  of  contact  with  gum  or  opposing 
teeth. 

(7)  Absence  of  pain  at  all  stages  of  construction,  insertion  and 
removal ;  soreness  from  orthodontic  stresses  being  inevitable  should 
not  be  aggravated  by  filth  and  trauma. 

(8)  Sanitation.  All  removable  appliances  can  be  sanitary. 

I  have  found,  so  far,  two  authorities  on  orthodontic  anchorage. 
Bothf  rely  for  their  hold  upon  a  firm  grasp  of  the  “  neck  ”  or 

*  Trans  actions  oi  British  Society  for  the  Study  of  Orthodontics,  Feb.  6th,  1928. 
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“  true  neck  "  of  the  tooth,  the  tendency  of  the  hold  to  slip  further 
under  the  gum  is  to  be  checked  by  its  passage  over  the  “  grinding  " 
or  occlusal  surface.  We  learn  that  the  antero-posterior  width  of 
the  tooth  is  less  near  the  neck  than  towards  the  grinding  surface, 
this  shape  assisting  anchorage.  We  are  told  that  one  of  the 
greatest  blunders  is  to  take  steps  to  prevent  supposed  interference 
with  the  gums. 

Brief  references  to  the  shapes  of  the  teeth  can  be  found  here 
and  there.  Burnishings,  pinchings  and  contourings  are  mentioned 
as  means  of  adaptation  of  bands  to  convexities  and  concavities. 
Mention  is  made  of  brazed  bands  going  on  with  a  snap  and  being 
very  difficult  to  remove  even  if  not  cemented.  If  more  is  known 
I  stand  corrected  ;  if  not,  I  humbly  hope  to  start  an  investigation. 

At  this  moment  we  still  require  a  suitable  holdfast  or  hold  to 
retain  our  removable  apparatus.  It  is  obvious  we  must  critically 
examine  the  crowns  of  all  the  human  teeth,  deciduous  and  per¬ 
manent,  with  the  idea  of  finding  some  characteristic  common 
to  them  all,  something  making  each  one  without  exception  an 
infallible  receptor  for  some  form  of  removable  hold  possessing  all 
the  desirable  properties  I  have  mentioned. 

Fig.  i  shows  an  assortment  of  human  teeth  ;  some  are  arranged 
to  show  buccal  or  lingual  surfaces,  some  to  show  approximal 
surfaces  of  the  crowns.  I  want  to  concentrate  upon  the  crowns, 
keeping  away  from  the  gum  and  all  the  delicate  tissues  and  thin 
enamel  which  are  normally  below  the  gum  and  should  be  left  in 
peace  and  health.  I  find  that  the  juvenile  tooth  is  often  far  from 
completely  erupted  long  after  the  date  for  normal  eruption. 

I  have  noticed  that  all  teeth  are  composite  cones,  fused  cones. 
I  can  trace  two  types  of  cones  in  the  crowns  of  the  teeth,  the  cone 
and  the  inverted  cone.  The  buccal  and  lingual  surfaces  together 
form  a  portion  of  a  cone  whose  base  rests  upon  the  free  edge  of 
the  gum  ;  the  top  of  the  cone  has  been  cut  off.  The  base  angles 
of  the  cone  appear  to  be  equal  (let  us  call  the  teeth  conoid)  in  the 
majority  of  the  teeth,  but  in  the  lower  molars  the  base  angle  at 
the  lingual  side  appears  to  be  regularly  obtuse. 

My  knowledge  so  far  is  rather  elementary.  There  is  difficulty  in 
obtaining  thousands  of  extracted  teeth  in  perfect  condition.  The 
mesial  and  distal  surfaces  of  a  tooth  crown  together  form  an  inverted 
cone,  base  on  morsal  surface,  top  cut  off  at  free  edge  of  gum.  The 
equiangular  inverted  conoid  seems  common  to  all  human  teeth. 
Even  in  hypoplastic  teeth  the  two  types  of  cones  are  present. 
In  lower  molars  it  appears  that  only  the  buccal  surface  corresponds 
with  the  cone  shape,  the  lingual,  mesial  and  distal  surfaces  being 
inverted  cone  slopes. 

What  is  the  significance  of  a  cone  ?  Paired  inclined  planes 
hunting  in  company.  The  inclined  plane  is  a  wonderful  converter 
of  energy.  We  can  use  tooth  cones  or  tooth  planes  to  convert 
force  to  motion,  and  again  (to  put  it  briefly)  motion  to  grip.  I 
wish  to  name  the  two  types  of  cones,  “  positive  "  and  "  negative," 
or  “  on  "  cones  and  "  off  "  cones.  The  “  ons  "  are  the  always 
paired  mesial-distal  slopes,  the  “  offs "  are  the  (usually)  paired 
buccal-lingual  slopes.  As  we  are  all  familiar  with  rubber-dam 
clamps  I  need  not  explain  further. 

Let  us  disregard  friction  for  the  moment.  Take  a  small  and 
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narrow  elastic  band,  vaseline  the  band,  slip  it  around  the  crown 
of  any  human  tooth  ;  three  results  are  possible — either  the  band 
will  fly  off  into  the  mouth,  slip  down  the  crown  until  arrested 
by  pressure  upon  the  alveolo-dental  ligament,  or  make  a  series  of 
movements  and  come  to  rest  somewhere  upon  the  crown  of  the 
tooth,  gripping  the  crown.  The  band  may  not  come  to  rest  in 
the  form  of  a  circle,  may  not  make  complete  circumferential  contact 
with  the  enamel,  may  not  form  a  regular  or  straight  line  around 
the  crown,  but,  in  this  third  result  as  regards  the  dispute  between 
the  band  and  the  tooth,  the  band  is  a  statutory  tenant  with  rights 
of  sub-letting.  The  band  has  grip.  This  is  a  hold.  It  is  not 
a  foul  hold.  If  the  hold  be  foul  the  bout  is  void,  the  tenant 
must  go. 

I  shall  not  introduce  pathology  ;  I  need  only  say  this  will  have 
been  an  ideal  self-contained  hold  whose  position  of  grip  has  been 
gained  in  fair  contest  between  the  cones  or  planes  of  the  tooth 
and  its  would-be  holdfast.  If  the  force  of  the  elastic  band  that 
holds  fairly  be  analysed  it  will  be  seen  that  some  force  is  applied 
to  the  “  off  ”  cone  of  the  tooth,  some  to  the  “  on  "  cone ;  that  the 
struggle  has  resulted  in  favour  of  the  band  simply  because  the 
“  on  "  cone  has  the  greater  conversion  power  ;  the  “  on  ”  planes 
have  more  slope  than  the  “  off  ”  planes.  Let  us  assume  that  a 
force  of  one  pound  is  applied  to  the  “  on  ”  cone  by  the  elastic 
band,  and  that  it  creates  a  velocity  in  the  band  of  five  miles  an 
hour  towards  the  gum,  that  the  force  received  upon  the  “  off  ” 
cone  carries  the  band  towards  the  morsal  surface  at  three  miles 
an  hour.  A  resultant  is  struck.  A  compromise  is  agreed  that 
the  “  off  ”  cone  shall  support  a  burden  of  (say)  4  ozs.  Motion 
has  ceased,  it  has  been  converted  to  grip  ;  the  energy  is  lost  in 
motion  except  the  grip  of  4  ozs.,  but  if  any  attempt  is  made  to 
remove  the  band  it  will  resist  with  increasing  force  until  nearly  a 
pound  is  required  for  its  removal. 

Experiments  show  that  elastic  bands,  brazed  bands  and  clamp 
bands  have  their  ultimate  position  on  the  crown  determined  by 
the  cones,  and  that  when  friction  fails  the  ultimate  position  is 
usually  far  from  that  desired  by  the  orthodontist. 

Fig.  2  shows  the  type  of  “  hold  ”  I  first  made  and  used.  Spring 
claws  passing  across  the  morsal  surfaces  of  first  upper  molars  and 
all  premolars  make  a  spring  contact  with  the  “  on  ”  cones  of  all 
these  upper  teeth,  each  to  each  respectively.  The  lingual  arch 
carrying  a  vulcanite  “  bite-raising  ”  and  “  bite-guiding  ”  plane  acts 
as  a  guard  to  the  claws.  A  guard  is  provided  at  the  buccal  side 
acting  as  a  convenient  handle  for  removal  of  the  appliance ; 
without  a  buccal  guard  to  pull  upon  removal  is  practically 
impossible. 

There  is  not  contact  of  the  holds  with  the  “  off  ”  cones  ;  move¬ 
ment  of  the  “  holds  ”  in  an  “  on  ”  direction  is  checked  by  contact 
with  the  morsal  surface.  This  contact  is  not  a  serious  fault  in 
cases  of  infra- occlusion  of  the  molars  and  premolars.  Experimental 
holdfasts  on  a  single  premolar  have  required  a  pull  of  3J  lbs.  for 
complete  detachment.  The  whole  apparatus  as  shown  was  made 
in  six  hours.  Space  permits  me  to  state  only  that  it  has  always 
proved  most  amazingly  successful,  both  in  upper  and  lower  jaws. 
Inter-maxillary  elastics  can  be  used. 
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Fig.  3  is  another  view  of  the  above  apparatus. 

Figs.  4  and  5  present  opposite  views  of  apparatus  whose  holds 
make  contact  solely  with  the  cones  of  the  teeth,  leaving  the  morsal 
surfaces  ever  so  clear.  A  spring-wire  clamp  contacts  with  the  off 
cones,  spurs  passing  in  a  bucco-lingual  direction  make  contact 
with  the  on  cones  as  the  spring  clamps  close  upon  the  teeth.  The 
guards  here  are  also  springs  assisting  in  the  closing  of  the  clamps. 
The  single  interstitial  spur  is  useful  in  a  deciduous  dentition  with 
feebly  erupted  first  permanent  molars.  Both  these  types  of 
apparatus  are  wonderfully  successful.  Space  forbids  description 
of  modifications  and  attachments  for  individual  tooth  movement. 
The  underlying  idea  is  useful  in  prosthetic  and  operative  dentistry. 

Fig.  6  shows  the  combined  lingual  and  labial  arches  in  a  detachable 
form  retained  by  the  means  described  at  Figs.  4  and  5. 

Mr.  R.  Lindsay  said  that  he  presumed  Mr.  Markham’s  communication 
would  be  printed  in  the  Transactions ,  where  members  would  be  able 
the  better  to  understand  what  his  system  was  than  from  an  oral 
description  in  which  the  speaker  had  been  handicapped  by  limitations 
of  time.  He,  therefore,  suggested  that  the  discussion  on  this  communi¬ 
cation  should  be  postponed  until  after  the  publication  of  Mr.  Markham's 
paper. 

This  was  agreed  to. 


ON  THE  GROWTH  OF  THE  BONES  OF  THE  FACE.* 


By  S.  Wilson  Charles,  L.D.S.R.C.S.Eng. 

I  propose  in  this  paper  to  review  some  of  the  work  which  I  have 
done  on  the  growth  of  the  bones  of  the  face  during  the  last  seven 
years. 

At  the  commencement  of  this  investigation  I  was  concerned 
with  the  subject  from  the  prosthetic  point  of  view.  I  had  been 
impressed  by  a  paper  which  Prentiss  of  Iowa  University  had  pub¬ 
lished  in  the  Dental  Cosmos  in  1918,  in  which  he  discussed  the 
result  of  extraction  of  all  the  teeth  upon  the  non-vascular  fibro- 
cartilage  of  the  temporo-mandibular  joint.  It  was  obvious  that  if 
this  tissue  was  non-vascular  it  would  have  no  power  of  recuperation 
if  once  damaged,  but  it  was  not  obvious  how  it  could  have 
been  nourished  during  development  and  growth  if  non-vascular. 
This  point  was  decided  at  once  by  the  preparation  of  sections 
of  joints  from  animals  and  men  and  it  was  found  that  the 
fibro- cartilage  was  definitely  vascular.  This  observation  there¬ 
fore  tended  to  negative  the  work  which  Prentiss  had  done  on 
the  temporo-mandibular  joint.  The  same  sections  showed  that 
the  surfaces  of  the  condyle  of  the  mandible  and  the  temporal 
bone  concerned  in  the  joint  were  not  covered  with  hyaline 
cartilage  as  the  text  books  asserted,  but  that  they  were  covered 
by  fibrous  tissue.  This  fact  had  been  pointed  out  by  Hertwig  many 
years  before,  but  like  many  other  true  observations,  had  been  neglec¬ 
ted.  This  fibrous  tissue  is  specialised  in  that  it  is  much  thicker 
than  the  fibrous  tissue  which  covers  the  rest  of  the  bone.  In  young 
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subjects  this  is  very  marked,  and  on  the  condyle  surface  is  distin¬ 
guished  by  the  extraordinary  arrangement  of  blood  vessels  which 
run  deeply  into  the  underlying  layers. 

It  is  necessary,  before  dealing  with  the  significance  of  these  blood 
vessels,  to  discuss  the  development  of  bone  and  particularly  that 
of  the  mandible.  There  is  still  an  acute  difference  of  opinion  about 
the  development  of  bone  which  is  probably  due  to  the  fact  that 
some  bones  are  pre-formed  in  cartilage  while  others  are  formed 
directly  in  membrane.  It  has  been  customary  to  assume  of  late 
years  that  there  is  no  difference  between  these  two  kinds  of  bone 
because  both  methods  form  bone,  and  while  this  is  undoubtedly 
true,  it  still  remains  obvious  that  there  is  a  great  difference  in  de¬ 
velopment  between  bone  pre-formed  in  cartilage  and  bone  formed 
directly  in  membrane  or  in  some  abnormal  situation  such  as  the 
tonsil,  a  new  growth  or  some  operation  scar. 

Wingate  Todd  did  much  of  his  work  on  bone  growth  on  membrane 
bones,  particularly  the  jaw,  while  Witherington  Stump  did  his 
work  on  bone  pre-formed  in  cartilage.  The  results  are  entirely  dif¬ 
ferent  to  the  casual  reader,  though  when  one  remembers  the  different 
processes  they  describe,  the  one  in  many  ways  confirms  the  other. 
Both  agree  that  cartilage  cells  and  bone  cells  are  derived  from 
primitive  connective-tissue  cells.  Nicholson  says :  “I  believe 
that  the  chief  and  as  far  as  I  can  see  the  only  requirement  for  the 
production  of  bone  is  the  presence  of  a  concentrated  solution  of 
calcium  salts.  This  acts  as  a  stimulus  to  which  every  young  fibro¬ 
blast  in  the  body  is  able  to  react. 

Whatever  difference  of  opinion  there  may  be  between  observers 
about  the  methods  of  bone  growth,  they  must  all  come  back  to  the 
simple  fact  that  the  bone  cell  must  be  derived  from  a  primitive 
connective-tissue  cell.  In  other  words,  given  a  fibroblast  (or  con¬ 
nective-tissue  cell)  and  the  right  stimulus,  you  get  bone. 

The  mandible  is  a  bone  which  is  definitely  not  pre-formed  in  carti¬ 
lage  ;  and  though  cartilage  cells  are  present  in  the  developing 
bone  they  have  no  relation  and  little  resemblance  to  the  cartilage 
model  of  a  cartilage  bone.  We  do  not,  therefore,  have  to  consider 
the  replacement  of  a  cartilage  model  by  bone,  but  the  direct 
formation  of  bone  in  membrane.  This  may  be  formed  in  two  ways 
from  the  primitive  cell  which  I  will  call  a  fibroblast :  directly  by  the 
differentiation  of  the  fibroblast  into  a  bone  cell  or  indirectly,  with 
an  intermediate  stage  in  which  the  fibroblast  differentiates  into  a 
cartilage  cell,  or  chondroblast,  and  then  into  a  bone  cell.  This  latter 
process  appears  to  be  used  chiefly  when  rapid  growth  is  required. 
In  the  primitive  tissue  in  which  bone  is  going  to  be  laid  down  to 
form  the  mandible  we  find  an  alteration  in  the  arrangement  of  the 
fibroblasts ;  they  begin  to  collect,  as  it  were,  in  denser  masses, 
forming  pre-osseous  tissue.  This,  then  becomes  differentiated  into 
bone  cells.  In  certain  situations,  however,  the  intermediate  chondro¬ 
blast  stage  arises  ;  always  at  the  condyle  and  often  at  the  coronoid 
process.  Chondroblasts  may  nearly  always  be  seen  in  the  neigh¬ 
bourhood  of  the  coronoid  process,  but  they  never  take  up  the  same 
regular  formation,  which  is  absolutely  constant  at  the  condyle.  It 
is  quite  frequent  to  find  scattered  cells  at  different  parts  of  the  bone. 

The  ossification  of  the  mandible  commences  at  a  very  early  stage, 
about  19  or  20  mm.,  and  is  solely  in  membrane.  Later,  at  the  50  or 
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55  mm.  stage,  an  alteration  takes  place  at  the  distal  extremity 
of  the  mandible.  The  simple  differentiation  from  fibroblast  to 
bone  cell  changes  to  fibroblast,  chondroblast  and  then  bone.  Fawcett, 
in  his  description  of  the  development  of  the  mandible,  says  that 
at  the  55  mm.  stage  a  strip  of  cartilage  appears  at  the  distal  end 
of  the  mandible,  which  is  replaced  by  the  advancing  bone  of  the 
body  of  the  mandible. 

This  is  quite  incorrect.  The  apparent  wedge  of  cartilage  is  in 
reality  a  wedge  of  bone  which  has  been  formed  with  an  intermediate 
chondroblast  stage  in  contradistinction  to  the  simple  fibroblast 
bone  differentiation  of  the  rest  of  the  mandible.  There  is  a 
sharp  line  of  demarkation  between  the  two  areas  of  bone,  which 
is  very  marked  in  cleared  specimens.  The  wedge  of  bone  formed 
with  the  intermediate  chondroblast  stage  forms  the  condyle  of 
the  mandible,  and  it  was  the  definite  and  distinctive  appearance 
of  this  wedge  or  cone  of  bone  which  led  me  to  the  conclusions  which 
I  published  in  a  paper  in  1925  :  “  The  Temporo-mandibular  Joint 
and  its  Influence  on  the  Growth  of  the  Mandible." 


A 


Diagram  i. 
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Prior  to  the  publication  of  this  paper  the  growth  of  the  mandible 
was  described  as  taking  place  by  the  deposition  of  bone  at  the 
posterior  border  and  the  absorption  of  bone  in  front  of  the  condyle 
and  coronoid  process  (diagram  ia).  This  was  the  view  which  was 
originated  by  Hunter  as  the  result  of  the  superimposition  of  mandi¬ 
bles,  the  ring  experiments,  and  experiments  with  madder  feeding. 
The  correctness  of  this  view  was  later  confirmed  apparently  by 
Kolliker  and  others.  Brash,  in  his  Dental  Board  lecture,  agreed 
with  this  view,  and  it  was  therefore  with  a  certain  amount  of  trepi¬ 
dation  that  I  suggested  in  1925  that  this  view  was  absolutely  in¬ 
correct.  While  I  was  convinced  that  the  old  view  of  mandibular 
growth  was  untenable,  it  was  a  great  satisfaction  when  Professor 
Brash  confirmed  my  general  findings  in  a  paper  read  before  this 
Society  in  1926,  in  which  he  stated  that  we  were  in  fundamental 
agreement  about  the  method  of  growth  at  the  condyle. 

In  the  paper  to  which  I  have  referred  I  stated  that  the  mandible 
grew  by  additions  to  the  base  of  the  wedge  or  cone  of  chondroblast 
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bone  which  appears  at  the  55  mm.  stage  of  foetal  life,  and  that  the 
growth  of  the  angle  and  coronoid  process  was  subsidiary  to  this 
main  line  of  growth,  which  was  in  an  upward,  outward  and  back¬ 
ward  direction,  the  mandible  consequently  travelling  in  a  downward 
and  forward  direction  (diagram  ib).  As  growth  proceeds  the  general 
level  of  the  tooth  sacs  is  raised  relatively  to  the  main  line  of  growth 
of  the  mandible.  Any  obstructing  bone  at  the  base  of  the  coronoid 
process  is  removed  by  the  tooth  sac  concerned  or  involved  in  the 
general  upward,  forward  and  outward  growth  of  the  teeth  and 
alveolar  bone. 

Before  dealing  with  the  method  of  growth  of  the  mandible  it 
is  necessary  to  emphasise  the  importance  of  the  correct  orientation 
of  the  mandible  or  skull  previous  to  studying  it.  A  mandible  or 
skull  is  a  very  different  thing  when  considered  in  its  correct  relation¬ 
ship  to  the  body  to  what  it  is  when  its  lower  border  rests  upon  a 
table  (the  usual  position  in  which  it  is  examined).  Many  of  the 
mistakes  in  prosthetic  dentistry  which  are  made  by  investigators 
are  due  to  the  incorrect  orientation  of  the  skull.  It  is  almost  natural 
to  place  a  mandible  so  that  its  lower  border  rests  on  a  table.  It 
is  convenient,  but  it  is  wrong. 

As  a  result,  the  most  remarkable  conceptions  have  arisen,  which 
range  from  the  position  of  artificial  teeth  to  that  old  fallacy,  the 
growth  of  the  mandibular  angle  in  the  transition  from  foetal  to  adult 
life.  Before  examining  a  mandible  or  skull  it  should  always  be 
placed  so  that  the  Frankfurt  plane  is  horizontal. 

If  the  mandible  of  the  foetus  is  so  placed  that  its  lower  border 
rests  on  the  table,  the  condyle  appears  to  be  almost  level  with  the 
alveolar  border,  and  the  angle  does  not  exist.  If  it  is  correctly  viewed 
it  is  seen  that  a  remarkable  change  has  taken  place.  It  is  now  a 
smaller  edition  of  the  adult  mandible  and  not  the  shapeless  bone 
it  was  before,  when  it  rested  upon  the  table.  (Diagram  2,  A  incorrect, 
B  correct.)  Diagram  3  shows  an  old  edentulous  mandible  incorrectly 
placed  a  and  correctly  placed  b.  The  dotted  outline  is  supposed 
to  represent  the  bone  lost  through  disuse  according  to  some  text 
books,  or  the  part  lost  when  the  bone  bends  in  old  age  according 
to  others.  The  correctly  oriented  diagram  shows  that  the  angle 
is  not  lost  and  that  the  apparent  change  is  due  to  loss  of  teeth. 
Age  may,  of  course,  produce  some  change  in  a  bone—  it  may  become 
more  delicate  in  outline,  more  translucent,  but  it  does  not  change 
its  general  character  or  shape. 

Murk  Jansen,  in  a  paper  read  before  the  European  Orthodon- 
tological  Society  some  short  time  ago,  made  the  remarkable  state¬ 
ment  that  “  a  well-known  instance  of  the  plasticity  of  bone  was  to 
be  found  in  the  mandible,  the  ascending  and  horizontal  rami  of 
which  meet  at  an  obtuse  angle  before  the  appearance  of  the  teeth 
(and  after  their  disappearance)  and  at  an  almost  right  angle  when 
the  teeth  are  present.” 

A  glance  at  the  two  diagrams  will  show  the  absurdity  of  such  an 
assertion  as  far  as  the  mandible  is  concerned.  The  foetal,  mature 
and  old  edentulous  mandibles  are  all  the  same  with  the  exception 
that  the  teeth  and  alveolar  bone  are  missing.  The  plasticity  of  bone 
cannot  be  demonstrated  by  the  changes  in  the  mandible. 

That  Dr.  Kirk  should  make  the  same  mistake  in  his  paper,  which 
he  read  before  the  British  Dental  Association  in  1927,  is  not  so 
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surprising,  because  apart  from  anything  else  he  is  a  believer  in 
Woolffs  Law,  which  Murk  Jansen  most  certainly  is  not.  If  those 
who  believe  in  the  changes  which  they  say  take  place  about  the 
angle,  thought  that  the  supposed  wasting  was  due  to  simple  absorp¬ 
tion  due  to  lack  of  use  or  some  other  cause,  there  would  not  be 
much  harm  done,  but  the  misconception  gives  rise,  as  I  have 
pointed  out,  to  the  most  remarkable  theories  about  the  bending 
of  the  bone  of  the  ascending  ramus  and  other  similar  fantasies. 

The  correct  orientation  of  the  mandible  or  skull  is  so  important 
from  every  point  of  view,  whether  growth,  prosthetics  or  orthodon¬ 
tics,  that  I  have  tried  to  emphasise  it.  The  foetal  mandible  (dia¬ 


gram  2)  may  be  said  to  consist  of  two  parts,  the  one  consisting  of 
the  angle,  ascending  ramus  and  coronoid  process  and  the  other  the 
portion  carrying,  or  which  will  carry,  the  teeth.  It  will  be  found 
that  the  growth  of  these  two  portions  proceeds  independently. 
For  some  time  growth  takes  place  at  the  symphysis,  and  it  is  this 
growth  which  is  responsible  for  the  increase  in  width  of  the  mandible 
in  the  early  stages. 
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Growth  in  the  young  mandible  is  therefore  taking  place  at  two 
main  points ;  the  condyle  and  symphysis.  The  growth  at  the  condyle 
is  synchronised  or  correlated  with  the  increase  in  width  of  the  base 
of  the  skull,  which  for  the  present  may  be  considered  as  the  distance 
between  the  two  glenoid  fossae.  As  the  distance  between  the  two 
fossae  increases,  so  the  condyle  grows  upward  and  backward  (i.e. 
diagonally,  in  the  vertical  plane)  and  outward.  The  growth  at  the 
symphysis  controls  the  separation  of  the  two  angles  of  the  mandible. 

In  the  meantime  the  tooth  sacs  with  the  developing  teeth  have  been 
increasing  in  size  and  have  been  altering  their  postition  relative 
to  the  bone  generally.  The  anterior  teeth  move  toward  the  middle 
line  and  upward,  and  possibly  forward  ;  the  posterior  teeth  move 
upward  and  forward  and  outward.  This  movement  is  very  marked, 
even  in  a  mandible  which  lies  with  its  lower  border  parallel  to  the 
horizontal  plane,  but  the  forward  movement  becomes  infinitely 
more  marked  when  the  mandible  is  correctly  placed. 

Bone  deposition  is,  of  course,  going  on  over  the  whole  surface 
of  the  bone  with  areas  of  absorption  ;  but  this  absorption  is  more 
in  the  nature  of  a  shaping  of  the  bone  ;  not  the  wholesale  removal 
of  bone  but  a  delicate  smoothing  of  the  rough  edges,  so  that  the 
bone  approaches  more  and  more  closely  to  the  perfect  idea.  Not 
the  heavy  chipping  of  the  sculptor  trying  to  get  a  rough  outline 
in  his  block  of  stone,  but  the  delicate  touches  which  perfect  the 
almost  finished  masterpiece. 


The  study  of  the  growth  of  the  mandible  of  the  rat  is  an  interesting 
study  in  comparative  anatomy.  It  is  unfortunate  from  the  point 
of  view  of  human  anatomy  that  the  two  halves  of  the  rat’s  mandible 
do  not  coalesce,  and  that  the  long  incisor  grows  from  a  persistent 
pulp.  Apart  from  this,  the  growth  illustrates  very  clearly  a  method 
of  growth  which  is  even  more  distinct  than  the  method  which  I 
have  described  for  the  mandible  in  the  young  subject.  In  the 
rat  there  is  the  condyle  which  is  the  controlling  factor ;  the  angle 
and  coronoid  process  are  merely  adjuncts  to  it  from  the  growth 
point  of  view.  The  long  incisor  tooth  is  attached,  as  it  were,  at  the 
anterior  portion,  and  resting  in  the  concavity  of  the  tooth  are  the 
three  molars.  The  incisor  tooth  of  the  rat  is  flat  on  the  inside  and 
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round  on  the  outside,  like  half-round  wire,  and  it  has  a  very  slight 
but  definite  spiral  twist,  so  that  it  is  removed  with  a  slight  twist 
or  corkscrew  action. 

The  greater  curvature  of  the  tooth  is  always  an  arc  of  a  circle  of 
approximately  one  inch  in  diameter ;  and  the  inner,  or  lesser  curva¬ 
ture,  an  arc  of  a  small  concentric  circle.  Growth  takes  place  in  the 
following  manner.  The  condyle  grows  and  pushes  the  mandible 
downward  and  forward.  The  centre  of  the  concavity  of  the  incisor 
is  at  the  apex  of  the  triangle  formed  by  the  lower  border  of  the 
angle  portion  and  the  anterior  border  of  the  coronoid  process. 
The  length  of  arc  of  the  tooth  increases,  the  area  of  the  previously 
mentioned  triangle  increases,  but  owing  to  the  spiral  curve  of  the 
tooth  the  base  comes  to  lie  well  outside  the  vertical  plane  made  by 
this  triangle.  In  the  meantime  the  three  molars  have  continued 
their  very  ordered  way  upward.  A  series  of  mandibles  shows  this 
very  clearly.  (Diagram  4.) 

After  the  closure  of  the  two  halves  of  the  human  mandible  the 
upward  and  very  definite  forward  movement  of  the  bone  continues. 
The  two  ascending  rami  of  the  mandible  lie  in  such  a  way  that  they 
make  a  definite,  acute  angle  with  the  vertical.  They  grow  upward 
at  the  condyle  and  coronoid  process,  following  the  alteration  of 
position  of  the  glenoid  fossae  and  the  great  wing  of  the  sphenoid. 
Looked  at  from  behind  we  see  that  the  ascending  rami  are  growing 
upward  and  outward,  the  alveolar  bone  and  teeth  growing  upward 
and  outward,  and  the  angle  tending  to  turn  outward  as  it  grows 
backward  owing  to  the  deposition  of  bone  which  is  growing  up  to 
meet  the  condyle  growth. 

It  is  convenient  at  this  stage  to  deal  with  the  importance  of 
this  movement  of  the  teeth.  My  own  work  in  this  direction  con¬ 
firms  the  results  which  Professor  Brash  published  in  his  paper. 
I  have  in  different  ways  (both  different  from  Professor  Brash)  and 
at  different  times  demonstrated  this  forward  movement  of  the  teeth 
and  the  alteration  of  the  occlusal  plane.  I  published  a  paper  in 
1922-3  which  dealt  with  this  question  in  part  and  from  the 
point  of  view  of  prosthetics.  Most  of  my  work  in  this  connection 
was  done  on  skulls  at  the  Royal  College  of  Surgeons  and  dissections 
at  Guy's  Hospital.  The  conclusion  which  I  came  to  then  was  that 
the  teeth,  or  rather  the  occlusal  plane,  was  in  a  constant  state 
of  flux,  which  altered  as  growth  proceeded.  Therefore,  at  any  one 
period  the  occlusal  plane  was  different  from  that  of  any  preceding 
or  succeeding  period.  Again,  the  plane  would  alter  in  two  ways 
which  would  be  dependent  one  upon  the  other ;  the  level  of  the 
plane  would  alter  in  its  relation  to  the  skull,  and  the  plane  would 
or  might  alter  in  its  relation  to  the  plane  which  had  immediately 
preceded  it. 

A  large  number  of  publications  have  appeared  from  time  to 
time,  especially  in  America,  which  have  described  methods  for 
reproducing  the  movements  of  the  mandible.  Some  years  ago 
Stallard  brought  forward  the  theory  of  the  Anterior  Component 
of  Masticatory  Force,  and  this  was  seized  upon  with  avidity.  This 
theory  was  based  upon  the  fallacy,  as  indeed  was  Dr.  Wadsworth's, 
that  the  condyles  remain  in  the  fossa  during  depression  of  the 
teeth.  In  an  erroneous  way  both  of  these  investigators  stated 
that  teeth  move  forward  in  their  sockets  and  travel  toward  the 


GROWTH  OF  THE  BONES  OF  THE  FACE 


(1)  Pre-osseous  tissue  from  a  fcetai  maxilla. 

(2)  Condyle  showing  fibrous  tissue. 

(3)  Condyle  showing  invaginating  blood 
vessels. 

(4)  Section  from  ascending  ramus,  showing 
bone  formation  without  an  intermediate 
chrondroblast  stage. 

(5)  Condyle  of  child  of  12  months,  showing 
fibrous  covering,  layer  of  chrondroblasts 
and  bone. 

(6)  Section  taken  from  the  anterior  surface  of 
the  coronoid  process  showing,  on  the  right 
bone  deposition,  and  at  the  bottom  left 
corner  bone  absorption  which  is  caused  by 
the  developing  tooth  sac. 

(7)  Section  of  fcetai  mandible  and  temporal, 
showing  the  cartilaginous  bony  wedge  em¬ 
bedded  in  the  body  of  the  mandible.  (Slides 
reduced  by  a  quarter.) 
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front  of  the  mouth,  and  that  this  is  due  to  that  force  which  Stallard 
called  the  Anterior  Component  of  Masticatory  Force.  We  have 
seen  that  teeth  travel  forward  as  a  result  of  the  natural  growth,  and 
this  has  no  relation  to  any  muscular  force.  In  fact,  if  teeth  are 
removed,  as  Stallard  instances,  the  forces  which  are  at  work  upon 
them  in  the  adult  jaw  often  move  them  backward. 

The  importance  of  this  movement  from  both  the  prosthetic 
and  orthodontic  point  of  view  is  that  there  is  for  every  person 
an  ideal  imaginary  surface  upon  which  the  opposing  teeth  meet. 
In  prosthetics,  artificial  teeth  articulated  upon  this  surface  (or 
plane)  are  in  the  correct  relation  to  one  another  without  any  reference 
to  the  movements  of  the  condyles.  I  do  not  agree  with  Dr.  Wadsworth 
that  this  surface  can  be  found  in  the  simple  way  he  describes.  The 
more  interesting  question  is  that  of  orthodontics.  Some  years  ago 
I  demonstrated  at  a  meeting  of  the  Society  a  method  for  preparing 
models  so  that  they  were  cut  with  the  upper  surface  parallel  to  the 
Frankfurt  plane.  In  this  way  one  viewed  a  model  as  it  actually 
was  in  the  head,  and  in  consequence  one  got  quite  a  different  im¬ 
pression.  Since  then  I  have  tried  to  simplify  this  method  and  at  the 
same  time  make  it  more  accurate. 

Of  all  the  questions  which  arise  in  connection  with  the  growth 
of  the  bones  of  the  face  or  body  generally,  there  is  none  more  fas¬ 
cinating  than  the  cause  of  growth.  In  the  beginning  it  is  of  aca¬ 
demic  interest  only,  but  later  it  becomes  of  paramount  importance 
to  all  of  us.  Why  should  the  mandible  commence  to  grow  at  the 
very  early  age  of  seven  weeks,  and  why  in  the  great  majority  of 
cases  does  it  grow  from  this  tiny  beginning  more  or  less  correctly  ? 

The  answer  to  these  questions  is  probably  to  be  found  in  the 
world  of  mathematics  or  physics  rather  than  in  the  realm  of  the 
anatomist.  The  existence  of  a  time-space  dimension  and  others  of 
even  greater  complexity,  is  almost  universally  acknowledged ; 
and  the  unreality  of  matter  is  a  subject  of  ever-increasing  frequency. 
In  any  case,  the  existence  of  dimensions  beyond  height,  breadth  and 
length  is  more  than  a  possibility,  even  though  with  our  comprehen¬ 
sion  of  three  dimensions  we  may  not  be  able  to  grasp  the  existence  of 
others,  anymore  than  an  individual,  comprehending  only  two  dimen¬ 
sions,  can  grasp  three  dimensions,  though  the  existence  of  a  third 
may  be  suggested  by  Ms  system  of  mathematics.  Carried  to  the 
limit,  the  suggestion  is  that  thought  is  the  real  controlling  influence 
which  plays,  as  it  were,  on  the  body,  the  brain  being  almost  in  the 
position  of  a  mechanical  telephone  exchange.  In  this  case  vitamins, 
sunlight  and  the  like  sink  to  positions  of  relative  insignificance. 

Whatever  the  fundamental  cause,  there  appears  to  be  no  real 
doubt  that  a  bone  grows  because  it  has  some  inherent  tendency  to 
grow.  External  influences  may  affect  a  bone  in  that  they  may 
divert  it  from  its  natural  course,  but  they  do  not  cause  it  to  grow. 
A  bone  tends  to  assume  the  shape  and  size  which  it  is  natural  to 
it,  and  only  a  gross  external  influence  will  turn  it  permanently 
from  it.  The  majority  of  bones  are  of  such  an  ordinary  appearance 
that  this  is  not  striking  ;  it  is  only  when  one  considers  the  manifold 
adverse  influences  which  might  influence  any  bone,  that  one  realises 
the  wonderful  approximation  to  type  which  the  great  majority 
make. 

When  I  breed  an  animal  I  know  within  a  little  what  form  that 
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animal  is  going  to  take.  I  know  that  if  I  want  a  certain  type  I  have 
to  breed  for  it.  The  relation  between  function  and  form  is  in  my 
opinion,  a  very  clear  one.  I  am  of  the  opinion,  as  the  result  of  a  large 
number  of  observations  and  experiments  on  animals  and  observa¬ 
tions  on  human  beings,  that  form  is  not  dependent  upon  function. 
All  things  being  equal,  a  bone  or  muscle  will  assume  its  own  size 
and  shape  in  spite  of  the  influences  which  are  brought  to  bear 
upon  it  and  not  because  of  them.  If  the  influence  is  too  definitely 
severe,  the  relationship  of  things  may  be  thrown  out,  but  there  is 
in  the  body  a  tendency  to  assume  normal  form  whether  it  functions 
normally  or  no.  For  the  well-being  of  the  body,  normal  function  is 
necessary,  but  this  is  rather  because  the  normal  body  will  function 
as  it  was  intended  to  function. 

I  wish  to  breed  a  terrier  with  big  bone ;  I  do  not  exercise  any 
dog  but  I  breed  along  the  lines  which  I  think  will  give  me  the  desired 
result.  If  that  dog  has  some  trouble  as  a  tiny  puppy,  such  as  severe 
worms,  and  is  kept  back  and  does  not  develop  as  he  should,  he  will 
still  retain  that  tendency  to  be  big-boned.  But  if  the  dog  is  normal 
he  will  want  to  romp  and  exercise ;  but  his  big  bone  will  not  be 
due  to  the  functioning  of  his  muscles. 

When  we  come  to  the  question  of  the  influences  which  may  affect 
the  growing  body  we  must,  I  think,  divide  them  into  two  groups. 
The  first  will  consist  of  those  nocive  influences  which  are  of  so  gross 
a  nature  that  growth  is  turned  out  of  its  normal  course.  I  do  not 
wish  to  go  into  this  question  now,  but  I  would  instance  such  an 
influence  as  amniotic  pressure  (if  such  has  a  bad  influence).  The 
second  will  consist  of  those  influences,  which  we  may  almost  call 
passing  influences,  such  as  perverted  function  due  to  bad  habits. 
For  example,  thumb-sucking  may  alter  the  shape  of  the  arch. 
If  the  child  is  normally  healthy  and  the  influence  removed,  these 
teeth  will  tend  to  assume  their  normal  position. 

I  am  inclined  to  sum  up  the  position  as  follows :  That,  as  far 
as  the  practice  of  orthodontia  is  concerned,  cases  may  be  divided 
into  two  classes  (the  difficulty  is  to  separate  them  for  diagnosis). 
In  the  one  no  treatment  will  restore  normal  form,  though  some¬ 
thing  may  be  done  to  make  things  more  pleasing  and  effective. 
It  is  this  class  of  case  which  tends  to  relapse  with  almost  absolute 
certainty.  On  the  other  hand,  there  is  the  class  of  case  which  is 
due  to  some  slight  influence  such  as  perverted  function  or  habit. 
There  is  some  influence  which  can  be  controlled  and  the  teeth  helped 
to  assume  a  form  which  is  normal  to  them,  but  which  this  influence 
has  prevented  their  assuming. 

A  subject  to  which  I  have  given  a  considerable  amount  of  atten¬ 
tion  is  the  control  of  the  muscles  of  the  body.  I  had  intended  to  speak 
at  considerable  length  about  the  muscles  of  mastication  and  their 
control,  but  have  already  exceeded  my  time. 

A  muscle  is  often  spoken  of  as  being  over-developed  or  under 
developed.  I  am  not  sure  if  it  can  be  under-developed ;  it  is  probably 
under  used ;  but  I  am  quite  certain  that  it  cannot  be  over-developed, 
it  may  be  overworked.  Sandow,  for  example,  was  abnormal  in 
that  he  had  enormous  muscular  form  ;  it  was  not  due  to  the  exercise 
which  he  devised,  the  exercise  only  keeping  the  muscles  up  to 
concert  pitch.  Think  of  the  numbers  of  energetic  people  who  have 
given  years  trying  to  develop  knotted  abdominal  muscles  and 
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failed.  The  exercise  may  do  them  good,  though  Professor  Pembry 
says  that  physical  exercises  only  do  one  good  because  one  thinks 
they  do ;  it  will  not  give  them  larger  muscles  than  nature 
intended  them  to  have. 

The  difficulty  of  exercises,  either  for  the  whole  body  or  for  any 
part  in  particular,  is  this  :  muscles  are  controlled  in  such  a  way 
that  their  action  is  more  or  less  automatic  in  the  natural  animal, 
i.e.,  the  brain  does  not  send  a  message  to  each  muscle  telling  it  to 
act.  If  it  does,  then  the  resulting  action  is  clumsy  and  jerky.  The 
animal  who  acts  with  the  rapidity  of  lightning  is  not  doing  it  because 
he  is  the  product  of  the  pure  primitive  life  but  because  his  whole 
muscular  action  is  automatic.  When  you  pick  up  the  pen  to  write; 
the  brain  directs  the  letters  but  the  automatic  control,  if  such  a 
term  is  permissible,  holds  the  pen  in  position.  It  is  said  that  civili¬ 
sation  has  caused  us  to  degenerate  and  lose  the  rapidity  of  action  of 
the  primitive  savage.  In  so  far  as  we  tend  to  allow  our  brain  to 
control  our  actions,  we  have  ;  but  the  power  of  rapid  action  is  still 
with  us.  For  example,  touch  something  hot.  You  will  remove 
yourself  from  the  neighbourhood  of  the  thing  which  gave  the  un¬ 
pleasant  stimulus  without  delay  and  without  investigating. 

The  muscles  of  mastication  are  undoubtedly  controlled  in  this 
automatic  way.  The  baby,  having  an  inherent  knowledge  of  sucking, 
works  his  jaws  and  tongue  perfectly  from  the  beginning.  He  is  not 
concerned  with  anything  but  the  fact  that  he  can  obtain  the  necessary 
nourishment.  It  is  different  when  he  tries  to  walk. 

It  was  for  this  reason  that  I  suggested  the  rhythmic  interaction 
of  the  temporal,  masseter  and  ptygeroids  as  the  modus  operandi 
of  mandibular  movements.  Mr.  Friel  suggested  that  I  was  wrong,  in 
his  paper  on  “  Function  and  Form  ”  in  the  B.D.J .  I  had  suggested, 
in  company  with  others,  that  the  hyoid  muscles  did  not  depress 
the  mandible  and  were  solely  concerned  with  the  tongue  and  swallow¬ 
ing.  Mr.  Friel  suggests  that  they  do  depress  the  mandible.  I  have 
not  discussed  this  question  before,  because  I  wished  to  give  the 
matter  further  consideration,  but  I  cannot  agree  with  Mr.  Friel. 

I  consider  that  the  mandible  is  slung  in  position  by  the  four 
muscles  mentioned,  and  that  it  is  their  interaction  which  causes 
the  mandible  to  move  during  mastication,  speech  or  singing.  If 
the  command  “  Open  the  mouth  "  is  given  to  any  person,  they  may 
or  may  not  open  it  naturally,  the  result  may  not  be  a  co-ordinated 
action.  But  I  am  not  and  never  have  been  concerned  with  the 
depression  of  the  mandible,  except  in  so  far  as  it  is  part  of  mastication 
or  speech.  During  both  speech  and  mastication  the  tongue  is  actively 
engaged,  and  therefore  the  muscles  which  help  to  keep  the  hyoid 
bone  in  position  and  so  assist  the  tongue  (or  in  swallowing)  cannot 
be  depressing  the  mandible.  They  cannot  be  doing  it  for  this  reason 
(among  others)  :  no  muscle  can  act  without  there  being  some  muscle 
to  oppose  it.  Allowing  that  the  hyoid  muscles  depressed  the  mandible 
along  with  the  external  ptygeroid,  then  when  the  elevators  of  the 
mandible  come  into  action  these  hyoid  muscles  must  be  providing 
the  resistance.  But  they  are  fixing  or  assisting  the  tongue  or  even 
assisting  in  swallowing.  They  cannot  be  acting  as  opposites  to 
temporal,  etc.,  and  acting  on  the  hyoid  bone  at  the  same  time. 
In  addition,  they  are  not  placed  in  the  correct  position  to  exercise 
any  great  mechanical  pull  on  the  mandible.  The  usual  picture  of 
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these  muscles  in  the  dissecting  room  is  not  the  correct  picture  of 
the  muscles  as  they  would  be  in  the  living  person,  for  in  the  dissecting 
room  the  head  is  pulled  back  and  the  throat  pushed  forward  owing 
to  the  block  upon  which  the  neck  is  stretched. 

I  am  of  the  opinion  that  the  movement  of  depression  is  commenced 
by  the  external  ptygeroid  ;  that  the  short  fibres  of  temporal  which 
pass  from  the  coronoid  process  to  the  gt.  wing  of  the  sphenoid  and 
the  short  fibres  of  the  deep  head  of  the  masseter  which  pass  from 
the  middle  and  upper  part  of  the  ramus  to  the  zygomatic  arch,  act 
as  a  fulcrum.  It  is  this  action  which  gives  rise  to  the  peculiar  move¬ 
ment  of  the  mandible  during  depression.  The  path  travelled  is 
not  one  having  a  centre  at  the  condyle  but  a  much  flatter  curve 
having  a  possible  centre  much  lower  than  the  condyle.  There  is, 
of  course,  no  fixed  centre,  the  centre  constantly  moving  its  position 
along  a  curve  of  its  own.  The  important  point  is  that  as  the  mandible 
is  depressed,  the  anterior  teeth  constantly  move  a  little  forward. 
That  is  what  one  would  expect  when  it  is  considered  that  the  external 
ptygeroid  starts  the  movement  of  depression,  the  short  fibres  of 
the  muscles,  masseter  and  temporal,  forming  a  fulcrum  which  is 
not  absolutely  fixed.  In  this  way  it  is  possible  to  keep  up  a  rhythmic 
movement  during  the  depression  and  elevation  of  the  mandible. 
The  tongue  and  the  hyoid  muscles  are  absolutely  free. 

All  mandibular  movement  in  man  is  the  result  of  this  balanced 
interaction  of  the  muscle  groups,  and  is  quite  independent  of  the 
condyles.  It  is  difficult  to  examine  because  it  is  under  ordinary 
circumstances  unconsciously  performed.  When  definite  thought 
enters  into  it,  the  action  becomes  stilted  and  unnatural.  This  is 
very  well  illustrated  by  the  difficulty  met  with  in  taking  the  bite 
in  edentulous  cases.  It  is  for  this  reason  that  the  only  really  satis¬ 
factory  method  of  finding  the  correct  bite  is  to  place  the  wax  or 
other  prepared  plates  in  the  mouth,  cut  to  the  correct  height  and 
then  allow  the  patient  to  gently  move  his  mandible  by  himself 
until  his  muscles  are  tired  and  relaxed.  The  position  in  which  the 
plates  rest  at  the  end  of  this  period  will  be  his  correct  bite.  In 
passing,  it  may  be  as  well  to  mention  that  this  position  is  not  of 
necessity  the  most  posterior  position  the  mandible  can  assume. 

In  conclusion,  I  should  like  to  express  my  indebtedness  to  the 
Committee  of  the  Medical  Research  Council  for  the  Investigation 
of  Dental  Disease  for  the  grant  which  has  enabled  me  to  carry  out 
my  investigations. 


Discussion. 

The  President  said  that  the  author  had  covered  a  very  large  field, 
and  was  to  be  congratulated  on  the  excellence  of  his  specimens.  He 
had  also  introduced  some  of  the  elements  of  orthodontics.  It  was 
difficult  to  discuss  such  a  paper  comprehensively,  but  he  hoped  that 
members  would  raise  the  points  that  had  severally  occurred  to  them 
while  listening. 

Mr.  G.  Northcroft  offered  his  congratulations  to  the  author. 
Mr.  Charles’s  view  coincided  with  his  own  on  the  question  of  form  and 
function,  and  he  was  specially  interested  in  that  side  of  the  paper. 
Mr.  Charles  had  thrown  out  a  valuable  suggestion,  touching  the 
question  of  orthodontics,  as  to  the  two  great  divisions  into  which  cases 
could  be  classified.  He  had  wisely  said  that  it  was  not  possible  to 
diagnose  between  the  two,  that  it  was  only  after  one  had  failed  that 
one  learnt  that  the  case  did  not  belong  to  the  class  which  one  had 
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thought.  Cases  were  apparently  similar  that  were  really  fundamentally 
different,  and  that  was  why  sometimes  success  and  at  other  times 
failure  resulted. 

Mr.  Robert  Lindsay  said  that  he  did  not  think  Mr.  Charles  would 
expect  the  Society  to  settle  down  to  the  serious  discussion  which  such 
a  paper  deserved,  and  especially  as  the  views  expressed  did  not  appear 
to  be  in  harmony  with  those  of  some  of  the  authorities  on  the  subject  of 
bone  growth  and  development.  But  Mr.  Charles  had  given  them  the 
opinion  of  someone  in  America  to  the  effect  that  the  inter-articular  fibro- 
cartilage  was  not  vascular.  There  must  have  been  a  good  deal  of 
investigation,  anatomical  and  histological,  of  that  region  by  eminent 
men,  and  he  would  ask  whether  there  was  any  indication  in  the  works 
of  those  men  that  this  was  not  a  vascular  area.  It  would  be  a  most 
extraordinary  thing  if  it  were  not.  The  capacity  of  the  connective 
tissue  cell  to  deposit  bone  or  to  do  something  else  under  differing 
conditions,  was,  as  Mr.  Charles  had  said,  largely  in  accord  with  modem 
theories  on  the  subject  of  growth.  It  seemed  as  if  all  that  was  wanted 
in  order  to  produce  bone  was  a  superabundance  of  calcium  salts  in 
addition  to  certain  movements  of  tension  or  pressure,  when  there 
appeared  in  one  case  cartilage,  in  another  case  bone,  and  in  still  another 
a  different  tissue.  That  might  account  for  the  occasional  presence 
of  bony  substances  in  the  cicatrices  of  wounds  in  tissues  where  bone 
was  not  usually  found.  He  heard  almost  with  consternation  the  remark 
that  Professor  Fawcett  was  wrong  with  reference  to  the  development 
of  the  mandible.  He  would  suppose  that  Professor  Fawcett  knew  a 
good  deal  about  this  subject,  and  looking  at  Mr.  Charles’s  specimens 
and  hearing  what  he  said,  he  (Mr.  Lindsay)  had  not  noticed  that  there 
was  essential  difference  between  Professor  Fawcett’s  view  and  that 
of  Mr.  Charles.  He  wished  to  ask  Mr.  Charles  a  question  which  he 
had  once  asked  him  before,  without  getting  a  satisfactory  answer. 
Did  he  really  suggest  that  the  condyle  grew  in  man  after  the  manner 
of  a  long  bone  ?  Mr.  Charles’s  remarks  about  the  manner  in  which 
the  mandible  ought  to  be  oriented  if  they  were  investigating  absorption 
and  deposition,  particularly  with  reference  to  the  posterior  border, 
were  sound  and  deserved  careful  consideration,  but  he  did  not  think 
that  what  Mr.  Charles  had  advanced  would  account  for  all  that  took 
place  either  there  or  at  the  anterior  border  of  the  coronoid.  Mr. 
Charles  had  gone  into  the  great  question  of  form  and  function  ;  he 
appeared  to  be  sound  in  that  respect.  He  said  rightly  that  the  shapes 
of  bones  were  determined  in  the  embryo  long  before  there  was  anything 
in  the  nature  of  function. 

Mr.  Northcroft  wished  to  remind  the  meeting  that  Mr.  Friel  was 
now  Dr.  Friel,  and  he  thought  it  would  be  very  nice  if  the  con¬ 
gratulations  of  the  Society  were  sent  to  him,  with  an  expression  of 
regret  at  his  absence  from  that  discussion. 

Mr.  A.  T.  Pitts  said  that  he  was  unable  to  follow  what  might  be 
called  the  metaphysics  of  this  subject,  but  there  were  one  or  two 
smaller  points  with  which  he  would  like  to  deal.  On  the  question  of 
the  growth  of  bone  he  would  like  to  ask  Mr.  Charles  whether  he  had 
read  that  very  remarkable  book  by  Leriche  and  Policard,  of  Strasbourg, 
a  book  which  represented  the  fruit  of  many  years’  research.  It  had 
received  singularly  little  notice  in  this  country,  but  he  noticed  that  a 
few  months  ago  Professor  Keith,  in  a  paper  he  read  before  the  Surgical 
Section  of  the  Royal  Society  of  Medicine,  alluded  to  it  in  eulogistic 
terms  although  he  was  not  himself  in  entire  agreement  with  the  authors. 
Leriche  and  Policard  denied  to  the  osteoblasts  the  role  of  manufacturing 
bone,  and  certainly  put  forward  many  striking  arguments  in  favour 
of  this  view.  He  would  suggest  to  Mr.  Charles  that  he  would  find  the 
work  well  worth  reading.  On  the  point  that  Mr.  Lindsay  had  raised 
with  regard  to  the  formation  of  bone  in  skin  and  other  situations,  the 
authors  he  had  mentioned,  dealt  with  that,  and  had  been  able  to 
reproduce  it  experimentally.  They  also  laid  considerable  stress  on 
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the  work  done  on  the  biochemical  factor  present  in  tissues  found  in 
bone  and  teeth.  That  again  was  a  very  significant  step  in  the  knowledge 
of  the  physiology  of  bone  growth.  The  only  other  point  he  wished  to 
allude  to  was  the  point  Mr.  Charles  had  made  as  to  the  part  played 
by  the  symphysis  in  increasing  the  width  of  the  jaw.  It  seemed  to 
him  that  the  symphysis  became  calcified  certainly  within  the  first 
year.  Sir  Frank  Colyer,  in  a  communication  he  read  before  that 
Society,  held  it  to  be  evident  that  the  increase  in  width  must  have 
taken  place  after  the  time  that  the  symphysis  was  joined,  and  the 
speaker  imagined  that  Mr.  Charles  would  certainly  not  give  anything 
beyond  the  first  few  months  after  birth.  Of  the  paper  as  a  whole 
it  was  impossible  to  take  it  all  in  at  a  first  hearing,  and  he  would  look 
forward  with  great  pleasure  to  reading  it  when  published. 


A  NOTE  ON  CERTAIN  HISTOLOGICAL  RESEARCHES  OF 
DRS.  STEIN  AND  WEINMANN  ON  THE  MOVEMENT 
OF  TEETH  * 


By  Mrs.  Lindsay,  L.D.S. 

Mrs.  Lindsay  said  that  Drs.  Stein  and  Weinmann  had  noticed  in 
their  histological  research  that  in  normal  jaws — in  a  mesio-distal 
section  through  the  jaws  and  teeth — there  was  a  feature  which 
presented  itself  with  unfailing  regularity,  namely  the  deposition 
of  a  certain  kind  of  bone  at  the  distal  surfaces  of  the  roots  of  the 
teeth.  This  bone  was  entirely  different  from  any  other  bone  in 
the  body ;  it  was  as  different  from  cancellous  bone  as  it  was  from 
compact  bone.  It  had  a  slight  resemblance  to  the  bone  described 
by  Weidenreich  at  the  insertion  of  the  tendons  of  the  muscles  in 
the  other  bones  of  the  body,  but  the  bone  described  by  Weidenreich 
as  fibre  bone  consisted  of  single  fibres  ;  whereas  this  bone  consisted 
of  bundles  of  fibres  and  on  that  account  the  authors  named  it 
bundle  or  fascicular  bone.  It  was  found  on  the  distal  surfaces 
on  the  coronal  two- thirds  of  the  root  tapering  towards  the  apex, 
and  when  it  appeared  on  the  mesial  aspect  of  the  root  it  was  in 
isolated  patches.  The  fibres  of  the  suspensory  ligament  did  not 
go  into  the  bone  on  the  mesial  side,  whereas  on  the  distal  side  they 
were  continued  into  the  bundle  bone. 

On  the  mesial  side  of  the  tooth,  on  the  other  hand,  there  were 
found  evidences  of  absorption.  Therefore  in  the  interior  of  the 
alveolus  the  bone  round  the  roots  of  the  teeth  is  built  up  distally 
and  removed  mesiallv,  the  result  of  tension  at  the  distal,  and  pressure 
at  the  mesial  side.  In  the  incisal  region  in  the  upper  jaw  there 
were  evidences  of  a  labially-directed  movement  since  on  the  palate 
side  of  the  roots  bundle  bone  was  found,  the  opposite  case  was 
observed  in  the  lower  jaw  showing  that  the  lower  incisors  move 
in  a  lingual  direction.  The  cases  where  islands  of  bone  were  found 
on  the  mesial  side  of  the  root  were  those  in  which  no  movement 
had  taken  place  for  a  long  period. 

(Mrs.  Lindsay  then  illustrated  the  communication  by  lantern 
slides.) 

*  Transactions  of  British  Society  for  the  Study  of  Orthodontics,  Oct.  ist,  1928. 
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Discussion. 

Mr.  Bulleid  asked  if  the  deposition  of  bone  which  Mrs.  Lindsay 
had  shown  was  not  confirmatory  of  Brash’s  findings  in  the  pig,  where 
Brash  showed  the  deposition  of  bone  on  the  distal  surface  of  the  root 
as  also  taking  place  in  the  front. 

Mrs.  Lindsay  replied  in  the  affirmative,  stating  that  the  researches 
of  Stein  and  Weinmann  show  that  by  means  of  histology  it  is  possible 
to  corroborate  the  findings  of  Professor  Brash.  This  movement  appears 
to  continue  throughout  life,  taking  place  in  a  slow  and  steady  manner, 
the  contact  points  being  worn  down  to  contact  surfaces.  Thus  the 
teeth  travel  in  the  alveolus  and  build  it  anew.  These  were  teeth  in 
a  normal  mouth.  The  first  case  shown  was  that  of  a  patient  who  had 
died  of  pneumonia  aged  30,  and  the  second  was  aged  28. 

Mr.  R.  Lindsay  asked  whether  it  might  not  be  possible  that  Stein 
and  Weinmann  had  mistaken  the  appearance  for  well-developed 
Sharpey  fibres,  because  it  seemed  curious  that  in  all  the  microscopical 
sections  which  had  been  seen  of  bone  around  developing  and  moving 
teeth  no  one  else  had  discovered  this  type  of  bone.  He  was  certain 
there  were  many  sections  of  a  similar  magnification  extant.  He 
suggested  to  Mrs.  Lindsay,  therefore,  that  perhaps  later  on  Stein  and 
Weinmann  might  find  that  this  was  simply  a  somewhat  exaggerated 
development  of  Sharpey’s  fibres  due  to  some  local  condition  which 
they  had  not  appreciated  at  the  time. 

Mrs.  Lindsay  replied  that  Stein  and  Weinmann  suggested  that  the 
fibres  of  Sharpey  were  woven  into  the  bundle  bone,  therefore  she  did 
not  think  it  could  be  the  same  thing. 


FROM  THEORY  TO  PRACTICE:  RULES  GOVERNING  MY 
CHOICE  OF  ORTHODONTIC  APPLIANCES.* 


By  Dr.  J.  T.  Quintero, 

Professor  of  Orthodontia,  Ecole  Dentaire  de  Lyon. 

I  had  hoped  at  first  to  bring  you  a  comparative  study  of  diagnostic 
measurements  of  the  face  and  jaws,  as  taken  according  to  three 
modern  European  systems  :  those  of  Dreyfus,  Schwarz  and  Simon  ; 
I  had  intended  to  compare  these  methods,  to  point  out  that  each 
one  presents  certain  advantages,  and  to  show  how,  by  combining 
these,  the  best  results  might  be  arrived  at.  However,  such  a  paper 
would  have  proved  rather  tedious  to  listen  to  and  might  not  have 
brought  forth  as  much  discussion  as  one  pertaining  to  appliances 
and  their  choice. 

I  am  well  aware  that  in  many  respects  my  views  may  not  agree 
with  those  held  by  many  of  the  members  present  to-night,  in 
particular  as  regards  diagnosis  and  nomenclature.  I  will  endeavour, 
however,  to  make  my  meaning  clear  by  using  terms  acceptable 
both  to  my  listeners  and  to  myself.  On  the  other  hand,  I  am  given 
to  understand  that  a  large  number  of  British  orthodontists  use 
removable  appliances,  particularly  vulcanite  plates.  Personally  I 
prefer  the  fixed  type  of  appliance,  which  I  can  easily  make  myself 
at  the  chairside.  I  expect,  therefore,  to  find  I  am  more  than  once 
at  variance  with  some  of  the  methods  practised  on  this  side  of 
*  Transactions  of  British  Society  for  the  Study  of  Orthodontics,  Oct.  1st,  1928. 
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the  Channel.  Nevertheless  I  will  try  to  examine  with  the  utmost 
impartiality  the  relative  merits  of  various  types  of  appliances  for 
different  cases,  after  having  rapidly  reviewed  the  principal  require¬ 
ments  which  they  should  meet  and  the  various  types  of  cases  to 
be  treated. 

In  a  paper  which  I  read  in  London,  before  the  European  Ortho- 
dontological  Society,  in  July,  1927,  I  pointed  out  that  it  was 
necessary  to  carefully  analyse  all  the  symptoms  present  in  each 
case  by  means  of  a  thorough  examination  of  the  face,  jaws, 
articulation  and  teeth,  for  any  possible  anomaly.  If  we  look  into 
the  detail  of  these  malpositions  and  malformations,  we  find  that 
the  face,  jaws  and  articulation  may  be  abnormal  in  the  three 
directions  of  space,  namely  vertical,  sagittal  and  frontal,  while 
each  individual  tooth  may  be  irregularly  placed  in  the  vertical 
direction,  or  along  the  line  of  the  dental  arch,  or  perpendicularly 
to  this  line ;  it  may  also  be  rotated. 

If  we  go  into  greater  detail,  we  find  that  the  parts  of  the  face 
which  we  may  hope  to  influence  by  our  treatments  may  be  placed 
too  far  forward  or  backward,  too  high  or  too  low,  or  to  one  side ; 
that  each  jaw  individually  may  in  part  or  in  whole  recede  or  pro¬ 
trude,  be  too  wide  or  too  narrow,  or  may  be  vertically  under-  or 
over- developed ;  that  an  abnormal  articulation  may  take  the 
shape  of  an  open  bite  or  of  deep  overbite,  that  one  arch  may  be 
too  far  forward,  compared  to  the  other,  or,  on  the  contrary,  too 
far  backward,  or  to  one  side,  or  one  arch  may  be  partly  or  totally 
inside  the  other ;  that  misplaced  teeth  may  be  in  lingual  or  labial, 
or  medial  or  distal  malpositions,  may  be  insufficiently  erupted,  not 
reaching  the  line  of  occlusion,  or,  on  the  contrary,  they  may  have 
gone  beyond  that  line  and  be — apparently — elongated,  or  they 
may  be  rotated  one  way  or  the  other. 

It  is  evident,  to  those  who  have  even  the  slightest  experience  of 
orthodontic  practice,  that  it  is  exceedingly  rare  to  find  only  one 
kind  of  abnormality  present  in  any  given  case,  and  that  we  nearly 
always  have  to  deal  with  combinations  of  several  malformations 
or  malpositions  in  the  same  patient ;  this  fact,  I  believe,  needs 
no  further  development. 

However,  when  we  wish  an  appliance  to  act  upon  any  anomaly 
or  combination  of  anomalies,  we  must  first  make  certain  that  it 
comes  up  to  the  required  standard  of  efficiency,  for  it  is,  after  all, 
nothing  more  than  a  medium  for  developing  and  applying  force 
in  a  given  direction.  What  standard  of  efficiency  shall  we  set 
for  our  appliances,  or,  in  other  words,  what  should  be  their  essential 
attributes  ? 

In  a  report  read  before  the  First  Annual  Congress  of  Stomatology, 
in  Paris  in  1924,  Izard  gave  a  very  complete  and  accurate  review 
of  all  the  qualities  which  should  be  required  of  an  appliance. 
These  may  be  classified  under  several  heads :  for  instance,  some 
relate  to  mechanics,  such  as  the  anchorage,  the  force  used ;  some 
apply  to  physiology,  such  as  the  method  of  action,  absence  of  root 
resorption,  conservation  of  function  of  the  teeth,  absence  of  dis¬ 
comfort,  of  hindrance  to  the  movements  of  the  palate  and  nasal 
septum,  elective  action  upon  the  lesions  to  be  treated ;  others 
have  to  do  with  hygiene,  such  as  incorruptibility  of  the  materials 
used,  ease  of  cleansing ;  others  are  purely  aesthetic,  such  as  the 
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degree  of  visibility,  and  finally  the  practical  points,  such  as  facility 
of  construction  and  of  management  must  also  be  taken  into 
account. 

Considering  these  standard  qualities  from  another  angle,  we  can 
divide  them  into  three  principal  groups  :  those  which  are  absolutely 
necessary  and  indispensable,  those  which  are  important,  and  lastly 
those  which  are  only  secondary  or  unimportant.  The  contents  of 
each  group  may  vary  in  detail  according  to  each  man’s  views  on 
the  subject,  but  nevertheless  I  think  most  of  us  will  agree  that 
among  the  points  to  be  considered  as  indispensable  we  may  place 
the  following  : — 

(1)  Certainty  of  positive  mechanical  action.  This  is  dependent 
upon  several  factors,  of  which  I  will  name  only : 

(a)  Perfect  and  constant  stability  of  the  anchorage. 

(b)  Possibility  of  symmetrical  or  asymmetrical  action,  both 

horizontally  and  vertically. 

(c)  Absence  of  reactive  forces  from  the  appliance  on  the 

anchorage,  excluding  all  possibility  of  unfavourable  dis¬ 
placement  of  the  anchor  teeth. 

(2)  Exclusive  action  upon  the  lesions  to  be  cured. 

(3)  Efficient  control  of  dynamic  properties. 

(a)  The  force  must  be  simple  (spring,  screw  or  inclined  plane). 

(b)  It  should,  in  quantity,  be  just  sufficient  to  initiate  the 

displacement  and  continue  it ;  it  should  be  easy  to 
measure  and  to  keep  under  control. 

(c)  The  direction  in  which  the  force  exerts  itself  should  be 

carefully  selected  according  to  the  case  to  be  treated. 

(d)  As  the  point  of  application  of  the  force  to  the  neck,  root 

or  apex  of  the  tooth  varies  according  to  the  movement 
to  be  obtained,  it  should  not  be  the  crown  of  the  tooth 
near  the  incisal  edge  or  masticating  surface,  excepting 
a  few  particular  cases. 

( e )  Its  action  should  be  continuous  rather  than  intermittent. 

(/)  Its  transmission  should  be  obtained  through  direct  pressure 

rather  than  through  interposed  substances,  such  as  rubber 
rings  or  strips,  wood,  ligatures,  etc. 

(4)  Absence  of  all  likelihood  of  root  resorption. 

(5)  Absence  of  hindrance  to  flattening  of  the  palate  and  straight¬ 
ening  out  of  the  nasal  septum. 

(6)  Action  through  physiological  stimulation  of  tissues,  but 
without  the  slightest  irritation. 

(7)  Conservation  of  all  the  conditions  which  allow  the  teeth  to 
continue  their  physiological  life :  individual  movement  during 
mastication,  physiological  migration  of  the  posterior  teeth  towards 
the  front  of  the  arch,  preservation  of  normal  articular  relations, 
and  of  the  physiological  axes  of  the  teeth. 

Among  the  important ,  though  not  indispensable  requirements,  I 
should  place  the  following  : — • 

(1)  The  form,  size  or  location  of  the  appliance  must  not  cause 
discomfort  or  interfere  with  free  muscular  play  of  the  lips, 
tongue  or  cheeks,  and  the  mastication  and  speech  must  be 
unhindered. 

(2)  The  appliance  should  be  unaffected  in  the  mouth  by  the 
attacks  of  any  chemical  or  bacteriological  agents ;  this  precludes 
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the  use  of  substances  which  might  ferment  or  cause  fermentation, 
such  as  wood,  thread,  silk,  soft  rubber  when  used  as  permanent 
fixtures,  or  which  might  undergo  chemical  changes,  such  as  iron, 
steel,  bronze  or  German  silver,  or  which  finally  lose  their  usefulness, 
such  as  soft  rubber  after  a  short  time. 

Lastly,  among  the  secondary  qualities,  we  may  place — 

(1)  Invisibility  of  the  appliance. 

(2)  Facility  of  cleansing. 

(3)  Ease  of  construction. 

(4)  Simplicity  of  management. 

With  these  different  points  in  mind,  and  in  order  to  determine 
in  what  specific  cases  each  one  may  best  be  used,  let  us  now  examine 
the  various  appliances. 

For  convenience  we  may  divide  them  into  three  principal  groups  : 
immovable,  fixed  and  removable.  By  immovable  appliances  I 
mean  those  which  must  not  be  removed,  either  by  the  patient  or 
the  dentist  until  the  treatment  is  finished ;  such  is  the  Lourie 
soldered  lingual  arch,  or  the  appliance  for  separating  the  maxillae 
at  the  median  suture.  By  fixed  appliances,  we  may  understand 
the  usual  labial  and  lingual  arches  which  may  be  taken  out  by 
the  dentist  but  not  by  the  patient ;  such  are  the  various  types  of 
Angle  arches,  the  Mershon  lingual  arch,  the  Ainsworth  arch  and 
other  appliances  developed  from  these.  By  removable  appliances, 
we  understand  those  which  may  be  taken  out  by  the  patient,  as 
well  as  by  the  dentist ;  such  are  the  Jackson  type  of  appliances, 
vulcanite  plates,  etc.  etc. 

Looking  at  them  from  a  different  angle,  we  find  that  some 
appliances  are  placed  on  the  lingual  (or  palatal)  side  of  the  dental 
arch,  others  on  the  labial.  If  we  except  those  which  exert  a  very 
strongly  positive  action,  such  as  the  pin-and-tube  appliance  or 
the  ribbon-arch,  all  other  appliances  work  best  when  used  to 
transmit  a  pushing  force. 

For  instance,  if  we  take  lingual  appliances  we  find  that  expansion 
plates  or  lingual  arches  of  various  descriptions,  or  Jackson  cribs, 
including  the  Crozat  modifications,  work  best  when  used  for  pushing 
the  teeth  outwards,  that  is,  for  unilateral  or  bilateral  expansion  of 
the  dental  arches,  or  for  forward  movement  of  the  teeth  or  arch. 

On  the  other  hand,  labial  appliances  do  their  best  work  when 
contracting  the  dental  arch  and  pushing  the  teeth  backwards,  or 
sometimes  in  vertical  movements,  such  as  are  accomplished  either 
by  the  Angle  ribbon-arch  or  by  the  Case  alignment  arch. 

Of  course,  the  ribbon-arch,  the  pin-and-tube,  and  other  similar 
appliances  of  very  positive  action,  e.g.  the  Robinson  arch,  or, 
oldest  of  all,  the  Case  alignment  arch,  may  be  used  to  develop 
force  in  any  desired  direction,  but  these  are  exceptional  appliances 
and  in  my  mind  they  should  only  be  applied  in  a  limited  number 
of  cases  because  it  too  often  happens  that  their  action  is  accompanied 
by  root  resorption,  as  was  demonstrated  on  a  certain  number  of 
cases  by  Albert  H.  Ketcham  at  the  Seventh  International  Dental 
Congress,  in  Philadelphia,  in  1926. 

If  we  then  leave  these  aside,  as  applying  only  to  exceptional 
cases,  we  find  in  ordinary  practice  that  our  choice  approximately 
will  be  limited  to  the  following  :• — 
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(a)  Labial  appliances :  labial  arches  of  the  old  Angle  type. 

(b)  Labio-lingual  appliances  of  the  Ainsworth  type. 

(c)  Lingual  appliances :  (i)  vulcanite  plates,  expanded  by 

screws,  springs  or  other  devices ;  (2)  removable  appliances  of  the 
Jackson  or  Crozat  type ;  (3)  lingual  arches  of  the  Mershon  type. 

It  is,  I  think,  unnecessary  to  give  a  description  of  any  of  these 
appliances,  as  I  am  certain  each  one  of  you  is  perfectly  familiar 
with  all  of  them. 

In  nearly  all  of  our  cases  it  will  be  found  that  one  or  both  dental 
arches  will  need  expansion.  For  such  treatments  the  old  Angle 
arch  is  not  to  be  advocated.  It  is  not  well  suited  for  such  work, 
as  it  tends  to  tip  the  teeth  and  its  action  is  always  indirect,  since 
it  is  obtained  through  ligatures,  while  most  other  types  of  appliances 
have  a  direct  and  therefore  a  much  better  action. 

However,  it  so  happens  that  in  very  many  cases  expansion  of 
one  of  the  dental  arches  must  be  accompanied  either  by  some 
individual  tooth  movement  or  by  displacement  of  the  other  dental 
arch,  for  instance  by  means  of  intermaxillary  rubber  ligatures. 
Whenever  a  tooth  is  to  be  rotated,  it  will  be  found  that  a  labial 
arch  wire  is  the  most  efficient  type  of  appliance,  as  well  as  the 
easiest  to  handle.  Where  a  tooth  is  to  be  displaced  horizontally, 
either  labial  or  lingual  appliances  may  be  used,  and  the  movement 
is  then  produced  by  means  of  auxiliary  springs ;  which  type  of 
arch  is  used  for  that  purpose  is  immaterial,  so  long  as  the  auxiliary 
spring  acts  directly  upon  the  tooth.  Where  important  vertical 
movements  are  to  be  produced,  the  most  efficient  appliance,  and 
the  easiest  to  construct,  is  Case’s  alignment  arch,  or  some  apparatus 
using  the  same  principle.  Whenever  displacement  of  a  dental 
arch  is  to  be  effected  by  means  of  intermaxillary  rubber  ligatures, 
it  will  be  found  that  the  anterior  anchorage  may  best  be  placed 
upon  a  labial  arch,  while  the  posterior  anchorage  may  be  attached 
equally  well  to  a  labial  arch,  or,  if  a  lingual  arch  be  used,  to  the 
anchor  bands. 

In  short,  my  practice  has  taught  me  that  each  type  is  best  suited  for 
the  treatment  of  certain  classes  of  cases.  I  do  not  believe  that 
anybody  can  use  one  type  of  appliance  to  the  exclusion  of  all  others, 
and  meet  with  constant  success. 

A  few  examples  taken  from  my  practice  will  serve  to  illustrate 
my  meaning  far  better  than  long  descriptions.  For  instance, 
Figs.  1  and  2  show  cases  with  deep  overbite,  in  both  of  which  the 
dental  arches  were  very  narrow. 

In  the  first  case  (Fig.  1),  a  labial  arch  was  used  for  the  upper  on 
account  of  the  rotated  teeth,  and  a  Case  alignment  arch  for  the 
lower  to  obtain  vertical  movement. 

In  the  second  case  (Fig.  2)  the  lower  first  molars  had  been 
extracted  several  years  previously,  owing  to  deep  and  extensive 
caries,  while  the  lower  bicuspids  were  of  a  most  extraordinary  and 
irregular  shape.  Two  labial  arches  were  used  for  the  following 
reasons  :  a  lingual  arch  could  not  be  placed  in  the  maxilla,  because 
the  lower  teeth  struck  the  palate  behind  the  central  incisors ; 
while  on  the  mandibular  arch  a  Case  alignment  wire  would  have 
been  used,  but  for  the  fact  that  the  upper  incisors  were  much  too 
near  the  lower  and  actually  made  it  impossible  to  use  anything  but 
an  ordinary  labial  arch  passing  very  low  near  the  gum  line.  Another 
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reason  for  using  this  was  to  allow  for  the  anterior  migration  of  the 
second  molars  to  close  up  the  space  left  vacant  by  extraction  of 
the  first  molars. 

In  Fig.  3  we  see  a  case  of  open  bite  in  which  Case  alignment  wires 
were  used  on  both  dental  arches,  because  of  pronounced  mal- 
development  of  the  maxillae ;  on  the  contrary,  in  the  following 
case  (Fig.  4),  which  was  somewhat  similar  in  appearance,  the  open 
bite  was  much  less  marked,  and  was  due  mostly  to  faulty  articulation 
in  the  frontal  direction  ;  here  it  was  found  advisable  to  use  lingual 
arches  of  the  Mershon  type,  both  for  the  upper  and  lower,  and 
with  gratifying  results.  In  still  a  third  case,  the  open  bite  was 
much  slighter,  and  the  outstanding  feature  was  the  anterior  tipping 
of  the  upper  incisors ;  here  labial  arches  of  the  Ainsworth  type 
were  used,  the  upper  one,  however,  being  coupled  with  a  secondary 
arch  or  auxiliary  spring ;  the  anchor  bands,  of  course,  carried, 
soldered  to  them,  heavy  drag  wires  extending,  on  the  lingual  side, 
from  the  second  molars  to  the  canines  (Figs.  5  and  6). 

In  a  case  of  impacted  canine,  in  a  young  lady  of  19,  an  auxiliary 
spring  attached  to  a  Mershon  lingual  arch  was  used  to  draw  the 
tooth  down,  and  Fig.  7  shows  this  case  during  the  process. 

It  is  not  always  necessary  or  advisable  to  use  a  complete  labial 
or  lingual  arch  wire.  For  instance,  in  the  case  of  a  young  girl 
of  14,  where  an  upper  central  incisor  was  only  partially  erupted 
owing  to  faulty  articular  relations,  a  partial  arch  was  used,  anchored 
to  the  canines,  and  acting  on  the  unerupted  tooth  by  means  of  an 
auxiliary  spring  (Fig.  8).  Likewise  in  closing  a  diastema  between 
any  two  teeth,  an  M-shaped  spring,  attached  to  bands,  often 
suffices.  Fig.  9  shows  the  method  for  closing  a  space  between  a 
lower  canine  and  bicuspid  with  a  Rodgers  spring,  while  Fig.  10 
illustrates  the  closing  of  a  space  between  two  central  incisors, 
using  my  personal  modification  of  this  valuable  appliance. 

I  hope  that  I  have  made  it  clear  that  the  proper  choice  of 
appliance  for  each  case  is  necessary  if  success  is  to  crown  our  efforts. 
This  choice  is  subject  to  certain  preliminary  considerations : 

(1)  A  complete  analysis  of  the  abnormalities  of  the  face,  jaws, 
articulation  and  teeth. 

(2)  A  correct  diagnosis  of  conditions. 

(3)  An  accurate  estimate  of  the  movements  to  be  brought  about, 
both  through  orthodontic  mechanism  and  through  Nature's  own 
processes. 

(4)  A  clear  conception  of  the  simplest  appliance  possible,  which 
will  fully  answer  the  desired  purpose. 

Following  this,  correct  construction  and  proper  management 
will  ensure  the  best  results. 
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Discussion. 

Mr.  Carl  Schelling  said  the  author  had  spoken  of  spreading  the 
arch  and  bringing  down  the  palate.  Personally,  he  must  say  that 
he  had  never  heard  before,  in  all  his  experience,  of  anybody  who  had 
had  the  necessity  forced  upon  him  of  bringing  down  the  palate,  and  he 
wondered  what  happened  with  regard  to  the  septum  nasi.  He  did 
not  know  whether  Dr.  Quintero  did  the  operation  in  collaboration  with 
a  nasal  specialist,  who  bent  or  excised  part  of  the  septum,  and  he 
would  be  glad  if  Dr.  Quintero  would  enlarge  on  that  point.  With 
regard  to  buried  canines,  he  remembered  that  many  years  ago  he  had 
had  a  patient  about  35  years  of  age — an  actor — who  had  lately  lost 
his  temporary  canine  on  one  side  ;  all  that  could  be  seen  was  the  tip 
of  the  crown  of  the  permanent  canine  level  with  the  gum,  but  so 
crowded  laterally  that  it  could  not  possibly  erupt.  He  had  rather 
pleased  that  patient  by  just  grinding  oh  the  point,  finally  extracting  the 
pulp,  enlarging  the  canal,  and  putting  a  very  nice-looking  porcelain 
crown  upon  the  top  of  the  canine  tooth,  meeting  the  lower  teeth  edge 
to  edge. 

Dr.  Quintero,  in  reply  to  Mr.  Schelling’s  point  about  the  nasal 
septum  and  the  palate,  threw  a  slide  on  to  the  screen,  which,  he  said, 
in  the  opinion  of  Baurmann,  showed  what  probably  happened  in 
cases  of  rickets.  The  full  line  represented  the  normal  condition.  In 
cases  of  rickets,  an  action  of  the  masticating  muscles  was  exerted 
upon  that  point  and  that  point,  which  brought  in  the  jaw  and  threw  up 
the  palate.  The  nasal  septum  could  not  remain  straight.  It  became 
bent.  The  patient  came  with  that  condition.  If  the  arch  was  spread 
• — if  one  had  an  appliance  which  prevented  the  displacement  of  the 
palate,  preventing  it  from  moving  down  vertically,  then  one  prevented 
the  straightening  of  the  nasal  septum.  If,  however,  the  appliance 
left  the  palate  free,  then  it  could  come  down,  and  the  nasal  septum 
would  straighten  out  if  the  palate  were  sufficiently  widened.  Con¬ 
cerning  impacted  canines,  that  was  one  of  the  worst  problems  which 
practitioners  had  to  face.  He  remembered  one  case  with  which  he 
had  to  deal  in  which  the  point  extended  over  and  beyond  both  centrals. 
It  was  the  right  canine,  and  the  tip  of  it  was  on  the  left  side  of  the  jaw. 
It  had  taken  him  something  like  2.\  to  3  years  to  bring  the  tooth  back 
into  position,  but  he  had  finally  got  it  there,  with  a  lot  of  patience  on 
both  sides.  One  thing  which  he  considered  very  important  was  the 
diagnosis  of  impacted  canines.  Quite  often  patients  were  seen  with 
rotated  incisors.  Personally,  he  found  very  often  that  such  a  condition 
would  put  him  on  the  road  to  diagnosing  the  presence  of  an  impacted 
canine,  and  he  had  finally  made  it  a  rule,  when  he  saw  a  case  of  rotated 
incisors,  and  whether  the  deciduous  canine  was  present  or  absent 
(but  in  any  case  when  he  did  not  see  the  permanent  canine),  to  have 
an  X-ray  taken  ;  and  very  often  he  found  that  the  canine  was  impacted, 
and  from  the  direction  in  which  the  teeth  were  rotated  he  could  very 
often  infer,  almost  always  correctly,  whether  the  tooth  was  impacted 
on  the  palatine  or  on  the  labial  side.  He  found  that  usually  when 
they  were  impacted  on  the  labial  side,  the  distal  corner  of  the  incisor 
was  moved  outwards  and  the  medial  corner  was,  of  course,  moved 
inward  ;  whereas  if  they  were  impacted  on  the  palatine  side  the  opposite 
held  true — not  always,  but  mostly.  When  one  wanted  to  bring  down  an 
impacted  canine  it  was  sometimes  difficult  to  get  at  it  and  get  a  hold 
on  it.  In  the  case  he  had  shown  during  the  course  of  the  reading 


58 


of  his  paper,  his  assistant  and  himself  had  worked  unsuccessfully  for 
over  an  hour  on  the  palatine  side  trying  to  find  the  canine.  He  had 
gone  halfway  up  the  distance  of  the  root  of  the  lateral,  and  had  not 
reached  it,  and  he  had  given  up  all  hope  of  ever  finding  the  tooth, 
and  had  come  to  the  conclusion  that  he  would  have  to  wait  for  it  to 
come  down.  More  X-rays  were  taken  and  he  decided  that  probably 
it  was  on  the  labial  side.  At  that  time  however  the  lateral  was  not 
tipped  out,  as  it  was  in  the  picture  he  had  shown.  He  had  then  let 
the  patient  go  for  the  summer,  and  about  two  or  three  months  later, 
when  she  came  back,  he  had  been  lucky  enough  to  find  the  tooth  high 
up  on  the  labial  side,  and  it  lay  still  higher  than  he  had  opened  up  to 
on  the  previous  operation.  He  had  managed  to  drill  a  hole  and  cement 
a  pin  in  the  tooth,  but  unluckily  it  was  a  difficult  operation  to  perform 
because  the  tooth  was  so  high  up  in  the  fold  of  the  lip  that  he  had  had 
difficulty  in  keeping  it  dry.  It  had  taken  him  an  hour  to  get  the  tooth 
uncovered,  the  hole  drilled  and  the  pin  cemented  into  position. 

Mr.  A.  T.  Pitts  said  that  Dr.  Quintero  had  given  a  most  admirable 
paper — one  that  was  not  easy  to  comment  upon  at  a  moment’s  notice. 
The  first  part  of  the  paper  was  extraordinarily  valuable,  and  when  it 
appeared  in  print  he  proposed  to  go  through  it  again  in  order  to  see 
how  far  his  own  practice  corresponded  with  the  criteria  mentioned, 
which  struck  him  as  being  extremely  sound.  With  regard  to  the 
point  which  had  been  raised  by  Mr.  Schelling,  Dr.  Quintero  had  quoted 
the  explanation  of  Baurmann,  but  personally  he  was  not  at  all  sure 
whether,  in  the  present  day,  it  held  good  that  the  condition  of  a  narrow 
arch  with  a  high  palate  was  due  to  the  failure  of  the  palate  to  descend. 
Cryer,  many  years  ago,  had  shown  by  means  of  sections,  that  one  might 
get  a  high  palate  with  a  perfectly  straight  septum,  while  one  might 
also  get  a  broad  and  relatively  low  palate  with  a  deflected  septum. 
Brash  had  put  forward  an  explanation  with  regard  to  the  high  palate, 
suggesting  that  the  alveolar  process  instead  of  growing  downwards 
and  outwards  had  grown  downwards,  and  that  a  high  palate  was  not 
necessarily  a  sign  of  failure  of  development  of  the  nasal  septum.  Dr. 
Quintero  very  rightly  said  that  practitioners  ought  to  use  whatever 
appliances  they  found  best,  and  that  it  was  a  mistake  always  to  think 
in  terms  only  of  fixed  appliances  or  of  removable  appliances.  Dr. 
Quintero  had  also  said,  quite  truly,  that  in  this  country  the  Anglo- 
Saxon  tendency  was  to  use  removable  appliances.  Personally,  he 
thought  a  very  good  case  could  be  made  out  for  the  use  of  removable 
appliances  in  many  instances.  The  use  of  an  appliance  ought  to  be 
conditioned  entirely  by  etiological  and  pathological  factors.  One  of 
the  tendencies  of  orthodontics  was  that  the  mechanical  devices  (of 
which,  like  the  making  of  books,  there  seemed  to  be  no  end)  were  so 
very  much  in  advance  of  one’s  knowledge  of  etiology  and  pathology. 
The  fact  undoubtedly  remained  that  a  good  deal  of  orthodontic  treat¬ 
ment,  however  successful  it  might  be,  was  none  the  less  hopelessly 
empirical.  There  were  certain  points  with  regard  to  appliances  at 
which,  it  seemed  to  him,  those  who  used  fixed  appliances  found  them¬ 
selves  handicapped.  For  instance,  taking  the  question  of  raising  the 
bite,  Dr.  Quintero  advocated  the  use  of  Case’s  appliance,  in  which 
the  wire  was  so  arranged  that  it  raised  the  cheek  teeth  and  depressed 
the  incisors.  There  was  a  good  deal  of  evidence  to  suggest  that  in 
cases  of  close-bite,  there  was  an  actual  failure  in  vertical  development 
and  an  imperfect  degree  of  eruption  of  the  molar  teeth.  By  means  of 
a  removable  appliance  thickened  in  front,  on  which  the  lower  incisor 
teeth  bit,  so  that  there  was  a  gap  of  about  two  mm.  in  the  molar  region 
when  the  teeth  were  closed,  room  was  made  for  the  molar  teeth  to  erupt 
to  a  further  degree,  and  thus  the  over-bite  was  corrected.  He  would 
like  to  know  if  there  was  any  evidence  to  suggest  that  in  those  cases  in 
which  the  lower  incisors  bit  on  the  palate  there  was  an  over  degree  of 
eruption  of  the  incisor  teeth,  and  whether  there  was  any  reason  to  think 
that  it  was  actually  possible  to  depress  the  lower  incisor  teeth  in  their 
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sockets,  thus  relieving  the  over-bite  in  that  way.  Personally,  he  had 
always  felt  very  sceptical  as  to  whether  it  was  possible  to  do  that. 
Yet  the  Case  appliance,  according  to  Dr.  Quintero,  did  seem  to  act ; 
it  would  be  interesting  to  know  why  it  succeeded.  In  conclusion, 
he  desired  to  say  what  great  pleasure  Dr.  Quintero’s  paper  had  given 
to  him. 

Dr.  Quintero  said  he  was  afraid  he  was  not  able  to  satisfy  Mr.  Pitts 
as  to  the  reason  why  vertical  development  might  or  might  not  take  place. 
All  he  could  say  was  that  when  the  treatment  was  finished  the  teeth 
were  apparently  on  the  proper  level.  What  had  taken  place  he  was 
not  prepared  to  say,  and  he  did  not  think  that  anybody  exactly  knew 
whether  there  had  been  bone  resorption  under  the  anterior  teeth  or  bone 
formation  under  the  posterior  teeth  ;  but  he  had  treated  two  or  three 
cases  in  that  manner,  and  he  had  had  apparently  good  results.  He 
said  “  apparently  ”  because  he  was  not  quite  sure.  He  did  not  pretend 
to  succeed  in  every  case  he  undertook.  He  only  thought  he  had 
had  a  good  result,  because  it  had  not  moved  yet ;  it  had  not  moved 
simply  because  he  had  still  left  the  appliance  on,  and  he  was  rather 
afraid  to  take  it  off,  as  he  did  not  know  what  would  happen.  He  quite 
understood  Mr.  Pitts’  point  of  view,  and  he  thought  Mr.  Pitts  under¬ 
stood  his  point.  The  whole  thing  was  done  rather  empirically  for  the 
best,  and  he  thought  that  was  all  that  could  be  done. 

Mr.  J.  H.  Badcock  mentioned  one  small  modification  which  he  used. 
Instead  of  banding  the  lower  incisor  teeth  and  putting  hooks  on  them, 
he  brought  little  hooks  attached  to  the  arch  over  the  edges  of  the  lower 
incisors.  That  saved  the  trouble  of  banding  (which  he  always  disliked) 
and  it  had  the  same  effect. 

Mr.  Gray  desired  to  add  his  thanks  to  those  of  previous  speakers 
for  Dr.  Quintero’s  paper.  Mr.  Gray  would  like  to  venture  a  criticism. 
Dr.  Quintero  had  suggested  too  many  appliances  for  private  practice. 
In  his  own  opinion  the  simpler  and  fewer  appliances  used  the  better ; 
it  was  simpler  to  gain  complete  skill  in  one  main  type  of  appliance. 
He  had  found  that  instead  of  banding  a  number  of  teeth  and  using 
a  great  many  auxiliary  springs,  he  could  get  a  great  deal  of  movement 
by  tension  in  the  lingual  arch  itself.  He  had  treated  very  similar 
cases  to  those  which  Dr.  Quintero  had  shown  on  the  screen  by  straight¬ 
ening  out  the  convolutions  of  the  arch  itself  ;  and  then  it  had  not 
been  necessary  to  hook  down  the  arch  with  banded  premolars,  or 
complications  like  that.  With  regard  to  unerupted  canines,  if  one  had 
stereoscopic  radiographs  made,  it  helped  one  to  locate  whether  the 
tooth  was  labially  or  lingually  placed,  and  if  one  could  use  the  electro¬ 
cautery  in  cutting  down  to  the  tooth,  one  did  not  get  anything  like  so 
much  bleeding.  Then  if  the  wound  was  packed  with  gutta-percha 
for  another  sitting,  it  was  possible  to  obtain  a  perfectly  visible  and  dry 
tooth  for  insertion  of  the  post. 

Mr.  W.  A.  Bulleid  thought  a  most  valuable  appliance  was  the  bite- 
plate,  on  which  he  had  been  working  for  a  number  of  years.  In  a 
very  large  number  of  cases  which  practitioners  had  to  treat  (for 
instance,  those  which  Dr.  Quintero  had  shown)  there  was  very  marked 
over-bite.  He  had  no  scientific  evidence  to  support  his  statement, 
but  he  did  think  that  the  main  cause  of  failure  of  development  was  a 
lack  of  alveolar  development  in  the  posterior  regions  ;  and  he  had 
adopted  the  apparatus  which  Mr.  Pitts  had  mentioned — a  simple  bite- 
plate  thickened  in  front.  He  was  slowly  accumulating  quite  a  larger 
series  of  cases  illustrating  the  efficacy  of  such  an  appliance.  For 
instance,  many  cases  of  Angle’s  Class  2  seemed  to  react  in  the  most 
extraordinary  manner  to  a  mere  insertion  of  the  bite-plate,  keeping 
the  incisor  teeth  away  from  the  gum  in  front.  Not  only  was  there 
occlusion  in  the  posterior  teeth  very  soon,  but  the  lower  jaw  seemed 
to  drift  forward  to  what  was  more  or  less  its  normal  position  ;  and  as 
far  as  he  could  see  that  action  did  not  seem  to  be  limited  by  the  age 
of  the  patient.  Not  only  did  the  posterior  teeth  rise,  but  he  was 
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inclined  to  believe,  with  Mr.  Pitts,  that  the  anterior  incisors  were 
depressed  ;  and  after  putting  in  the  bite-plate  and  gradually  raising 
from  time  to  time  one  got  as  much  as  three-sixteenths  of  an  inch 
increase  in  the  vertical  height  between  the  gingival  margins  of  the 
posterior  teeth.  Not  only  so,  but  it  seemed  to  allow  of  a  freer  action  of 
the  muscles  of  the  lip  and  of  the  tongue,  and  there  seemed  to  be  a 
considerable  straightening  up  of  the  irregular  teeth  all  round  the 
mouth.  Perhaps  one  day  he  would  be  able  to  speak  more  authorita¬ 
tively  on  the  subject ;  at  present  he  had  only  data  to  show  that, 
starting  off  treatment  with  the  bite-plate,  materially  simplified  subse¬ 
quent  treatment. 

Dr.  Quintero  said  he  did  not  mean  to  imply  that  he  never  used 
bite-plates,  because  he  did.  His  intention  had  been  only  to  show  that 
one  must  be  eclectic  in  one’s  choice  of  appliances,  and  also  to  indicate 
that  good  results  could  be  obtained  from  almost  any  appliance, 
provided  it  was  used  under  the  proper  conditions.  He  used  bite- 
plates  occasionally,  and  he  considered  them  one  of  the  best  means 
of  obtaining  vertical  movement  of  the  teeth.  He  thought  all  too 
little  attention  had  been  paid  to  the  question  of  vertical  development. 
It  was  rarely  seen  referred  to  in  text  books,  and  if  it  was  referred 
to,  it  was  not  dealt  with  extensively.  It  was  a  matter  which  needed  a 
great  deal  of  thought.  It  was  one  of  the  most  difficult  things  to  treat. 
The  proof  of  that  was  that  Mr.  Badcock  had  just  mentioned  one  way 
of  obtaining  vertical  development,  which  was  a  very  good  way  with 
which  he  was  not  personally  acquainted,  and  other  methods  had 
been  mentioned  by  other  members  ;  he  himself  had  mentioned  Case’s 
method.  The  great  number  of  methods  in  vogue  simply  proved  that  no 
method  gave  very  positive  and  certain  results.  Usually  when  one 
found  a  great  many  methods  of  treatment  for  any  disease  or  abnor¬ 
mality,  it  simply  went  to  show  that  no  one  method  was  perfect.  Bite- 
plates  were  a  very  good  method  of  treatment  provided  they  were 
applied  in  cases  in  which  they  could  be  properly  used. 

Mr.  Cale  Matthews  thanked  Dr.  Quintero  for  his  paper.  It  was 
obvious  that  anyone  with  any  experience  of  orthodontic  practice 
must  long  ago  have  come  to  the  conclusion  that  one  type  of  appliance 
was  an  impossibility  for  general  success.  Dr.  Quintero  was  quite 
conversant  with  the  fact  that  the  English  practitioner  was  still  very 
seriously  attached  to  his  removable  appliance  ;  and  under  certain  cir¬ 
cumstances  it  was  well  that  he  should  be.  For  one  reason  orthodontic 
practice  in  this  country  was  wedded  to  general  practice  so  firmly  that 
the  time  necessary  for  any  accident  that  might  happen  to  a  fixed 
appliance  to  be  remedied  at  the  moment  was  not  always  available. 
Hence,  the  difficulty  to  repair  might  delay  the  treatment  and  cause 
a  certain  amount  of  disaster.  A  practitioner  must  use  the  type  of 
appliance  which,  in  his  hands,  gave  him  the  greatest  success,  and 
which  was  also  the  easiest  to  manipulate.  He  had  been  interested  in 
the  remarks  of  Dr.  Quintero,  and  in  the  criticism  of  Mr.  Pitts,  with 
regard  to  the  vault  of  the  palate.  It  had  been  his  own  custom  always 
on  the  removal  of  an  impression  to  first  glance  at  the  contour  of  the 
palate.  It  would  be  found,  he  thought,  that  a  very  small  percentage 
of  impressions  would  show  an  equal  or  symmetrical  palate.  It  was 
depressed  on  one  side  as  a  rule.  Whether  that  gave  any  clue  to  the 
diagnosis  was  a  matter  which  the  practitioner  must  decide  for  himself 
when  he  came  to  study  the  case  further.  With  regard  to  depression 
or  elevation  of  teeth,  he  thought  that  something  undoubtedly  did 
happen  ;  but  he  thought  it  was  Mr.  Dolamore  many  years  ago,  and 
Mr.  Norman  Bennett  later,  who  demonstrated  the  fact  that  one  might 
have  a  more  or  less  fully  erupted  permanent  denture  and  what  was 
also  described  as  an  excessive  overbite  ;  that  one  might  endeavour 
to  remedy  that  overbite  by  such  a  means  as  a  bite-plate,  and  allow 
the  posterior  teeth  to  over-erupt,  and  get  them  into  a  more  or  less  patho¬ 
logical  condition  in  the  molar  region.  Whether  anything  happened 
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in  the  anterior  region  of  the  mouth  to  depress  the  incisors  it  was 
difficult  to  say,  because  radiographs  did  not  show  any  change  in  the 
bone  or  teeth.  If  those  teeth,  on  the  removal  of  the  appliance,  in  the 
rear  of  the  mouth  would  maintain  the  forces  of  mastication,  the  case 
might  be  considered  to  be  a  success.  He  thought  those  cases  had  been 
demonstrated  by  models.  It  could  be  clearly  proved  that  elevation 
occurred  when  an  opposing  tooth  was  removed,  whereas  depression  was 
one  of  the  most  difficult  things  to  undertake.  He  thought  cases  of 
success  of  that  type  were  largely  to  do  with  the  age  of  the  patient. 
If  the  patient  was  a  child  of  7  or  8,  with  an  excessive  overbite,  with 
the  apices  of  the  incisors  open,  it  was  possible  to  get  a  more  marked 
and  permanent  success  than  with  a  child  of  12  or  14.  Those  things 
were  apt  to  be  overlooked  when  descriptions  were  given  of  those  patients. 

Miss  Smyth  asked  Dr.  Quintero’s  opinion  as  to  the  possibility  of 
taking  measurements  in  order  to  discover  just  what  changes  had 
taken  place  in  vertical  development.  She  herself  maintained  that  it 
was  possible. 

Mr.  Northcroft  pointed  out  to  Dr.  Quintero,  for  his  information, 
that  Miss  Smyth  was  an  expert  measurer  of  jaws  and  skulls,  and 
proposed  to  adapt  her  method  of  measurement  to  this  orthodontic 
process  for  the  purpose  of  demonstrable  proof  as  to  whether  the  incisors 
could  be  depressed  or  not.  Miss  Smyth  made  measurements  which 
were  within  the  accuracy  of  1  to  2  millimetres  every  time,  so  that  he 
did  not  think  there  was  any  question  about  the  possibility  of  being 
able  to  prove  whether  a  tooth  had  been  depressed  2  millimetres  or  not. 
Those  who  claimed  that  they  could  depress  incisors  might  get  Miss 
Smyth  to  measure  the  cases. 

Mr.  H.  C.  Visick  remarked  that  some  people  seemed  doubtful  as 
to  whether  incisors  could  be  depressed.  He  remembered  Dr.  Angle 
twenty  years  ago  teaching  in  his  school  that  it  was  impossible,  but  he 
himself  was  absolutely  certain  that  it  was  possible.  He  had  done  it 
many  times — sometimes  inadvertently.  If  one  used  a  bite-plate, 
as  he  himself  did,  with  little  spurs  which  rested  on  the  incisal  edges 
of  the  upper  incisors,  and  if  one  spur  was  put  on  each  central,  and  if 
the  weight  of  the  bite  was  allowed  to  be  taken  by  those  spurs,  the  upper 
incisors  would  be  found  going  up  into  the  jaw  very  soon.  He  never 
put  on  spurs  on  less  than  four  teeth,  because  if  they  were  put  on  two 
teeth  only,  those  two  would  be  driven  up  into  the  jaw.  He  had  once 
had  a  boy  with  one  central  badly  chipped.  He  had  let  the  wires  rest 
on  the  other  three  incisors  and  had  pushed  them  all  up  into  the  head, 
and  had  left  that  one  incisor.  He  had  then  ground  it  off  so  that  the 
chip  did  not  show.  It  had  been  as  simple  as  ABC  to  do  it.  He  was 
quite  sure  they  could  be  depressed.  In  the  old  days  when  one  used 
Angle  appliances  with  the  ligatures  on  the  four  lower  incisors,  if  the 
boy  went  away  for  a  holiday  and  three  incisors  lost  their  ligatures, 
when  the  boy  came  back  one  found  the  remaining  incisor  lower  than 
the  other  three.  He  always  assumed  that  one  was  pushed  down 
in  its  socket  and  not  that  the  other  three  had  risen  up.  In  cases  of 
excessive  overbite,  his  impression  was  that  the  incisors  were  not  really 
too  long.  His  impression  was  that  the  back  teeth  having  failed  to 
erupt  far  enough,  the  incisors  had  passed  each  other  too  far,  but  that 
in  relation  to  their  own  jaw  they  were  not  really  over-erupted.  In 
these  cases  if  one  looked  at  the  face  as  a  whole,  the  distance  from  the 
nose  to  the  bottom  of  the  chin  was  really  too  small,  and  the  jaws 
needed  separating. 

The  President  pointed  out  that  Mr.  Cale  Matthews’  description 
of  the  induced  eruption  of  the  back  molars  as  pathological  would  not 
coincide  with  Mr.  Visick’s  view  of  the  case. 

Mr.  Visick  said  he  had  noticed  that.  He  had  wondered  whether 
Mr.  Cale  Matthews  had  really  meant  it  or  not.  Did  Mr.  Cale  Matthews 
mean  pathological  condition  or  position  ?  Could  there  be  such  a 
thing  as  the  latter  ? 
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Mr.  Cale  Matthews  said  he  had  meant  condition  of  the  bone  under 
pressure  or  relief  of  pressure.  The  bone  had  to  be  regenerated. 

The  President  said  his  own  impression  with  regard  to  inducing  the 
molar  teeth — the  first  or  second  molars — to  over-erupt  was  that  if 
they  were  assisted  to  accomplish  that  movement  at  a  time  when  the 
process  of  eruption  was  taking  place,  the  height  would  not  be  lost. 
It  had  been  Mr.  Dolamore  who  had  put  forward  a  case  at  the  Society 
some  years  ago.  He  himself  had  seen  a  girl  aged  years  ;  the  case 
was  one  of  marked  distocclusion  with  contracted  arches  ;  so  much  so 
that  when  there  had  been  an  unfortunate  domestic  occurrence  in  which 
there  had  been  a  difference  of  opinion,  an  appeal  to  the  courts  was 
necessitated,  the  child  had  been  cited  in  the  ensuing  dispute  as  having 
been  so  malformed  that  mere  persuasion  to  eat  at  meals  was  of  no 
avail.  It  was  maintained  that  the  ill-treatment  complained  of  had 
been  justifiable  in  order  to  make  her  eat  food  at  all.  Later  the  child 
had  been  brought  to  him,  and  as  treatment,  the  first  molars  and  the 
premolars  had  been  capped  about  the  time  when  the  second  molars 
were  preparing  to  erupt,  the  arches  were  spread,  and  the  upper  incisors 
retracted.  The  second  molars  duly  erupted,  and  to  an  obviously 
greater  length  than  they  would  have  done ;  that  was  some  years  ago. 
Retention  had  been  maintained  for  three  years  with  no  relapse,  and 
a  most  satisfactory  and  normal  occlusal  plane  had  been  built  up. 
The  present  case  of  ease  of  retention  was  undoubtedly  due  to  assisting 
the  eruption  of  the  back  molars  ;  and  the  requisite  height  had  been 
obtained  to  keep  the  mandible  in  a  forward  position. 

Mr.  Chapman  said  he  thought  that  two  sentences  in  particular  in 
the  paper  were  of  the  greatest  importance.  One  was  at  the  end,  in 
which  Dr.  Quintero  emphasised  the  necessity  of  deciding  what  to  do, 
and  the  other  was  at  the  beginning,  in  which  Dr.  Quintero  emphasised 
the  necessity  of  choosing  an  appliance  which  would  do  the  work  which 
it  was  decided  needed  to  be  done.  That  was  the  crux  of  the  whole 
problem.  He  had  been  particularly  struck  with  Dr.  Quintero's  cases 
of  excessive  over-bite,  and  had  intended  to  ask  many  of  the  questions 
which  had  already  been  put ;  but  he  would  like  to  inquire  how  Dr. 
Quintero  brought  forward  the  lower  incisors  in  the  case  in  which  a 
buccal  arch,  placed  below  the  gingival  margin  of  the  teeth,  had  been 
used.  It  would  be  interesting  if  Dr.  Quintero  would  explain  the 
method  employed.  In  some  cases  of  excessive  over-bite  it  seemed  to 
him  extremely  difficult  to  use  a  bite-plate.  The  over-bite  was  so 
great  that  the  plate  became  almost  unwieldy.  On  the  other  hand 
it  was  difficult  to  use  a  lingual  arch  because  of  the  lower  incisors  biting 
into  the  soft  tissues.  He  himself  had  got  over  that  difficulty  by  placing 
the  lingual  arch  a  little  further  back  than  the  incisors  so  that  it  was 
missed  by  the  lower  teeth,  and  adding  to  the  arch  a  spur  which  just 
caught  the  centrals  but  yet  was  missed  by  the  lower  teeth.  It  was 
possible  sometimes  to  arrange  it  so,  and  he  had  been  quite  pleased  in 
two  cases  with  the  way  in  which  it  had  worked.  He  was  not  quite 
sure  whether  it  was  germane  to  the  question,  but  he  could  not  imagine 
excessive  over-bite  was  due  to  lack  of  development  of  alveolar  process 
or  lack  of  eruption  of  teeth  or  even  shortness  of  the  teeth.  It  seemed 
to  him  that  these  over-bite  cases  were  the  result  of  lack  of  develop¬ 
ment  of  the  basilar  portion  of  the  bone  in  the  molar  region.  With 
regard  to  X-rays  to  determine  whether  a  canine  was  buccal  or  lingual 
to  the  arch,  one  could  tell  for  a  certainty  if  one  had  two  or  more  X-rays 
of  the  same  tooth  and  its  neighbours  taken  at  a  different  angle.  It 
was  difficult  to  explain  how  to  do  it  without  a  diagram,  but  it  was 
set  out  fully  in  Bennett’s  “  Dental  Surgery."  He  thanked  Dr.  Quintero 
for  having  given  such  a  stimulating  paper. 

Dr.  Quintero  thanked  Mr.  Chapman  for  his  remarks.  With  regard 
to  the  development  of  the  alveolar  portion  of  the  bone,  Mr.  Visick 
had  said  that  he  thought  the  development  was  normal  in  the  anterior 
portion.  Personally  he  was  quite  of  that  opinion.  The  fact  that 
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proved  it,  to  his  mind,  was  that  the  lower  portion  of  the  face  was  too 
short  compared  with  the  upper — that  the  height  was  really  diminished, 
and  this  proved  that  the  posterior  portion  was  under-developed.  That 
would  not  be  contrary  to  what  Mr.  Chapman  had  said,  but  it  would 
seem  that  there  was  a  lack  of  development  on  a  level  with  the  premolars. 
Usually,  if  one  looked  carefully  at  such  a  lower  model,  it  seemed  as  if 
the  jaw  had  been  made  to  bend  at  an  obtuse  angle  just  on  a  line  with 
the  premolars.  He  did  not  know  whether  there  was  any  lack  of 
development  in  the  basilar  portion,  but  he  thought  it  was  possible  that 
there  was  a  lack  of  development  in  the  anterior-posterior  direction 
sometimes  in  such  cases,  because  it  looked  as  if  the  premolars,  when 
erupting,  were  wedged  down  by  the  molar  at  one  side  and  by  the 
canine  at  the  other. 

The  President  said  he  thought  the  discussion  had  now  drawn 
to  an  end — not  because  there  was  nothing  more  to  be  said,  but  because 
the  questions  raised  were  such  that  more  could  not  be  said  without 
years  of  further  study.  On  behalf  of  the  Society  he  extended  to 
Dr.  Quintero  sincere  thanks  for  his  paper  and  for  having  come  such  a 
distance  in  order  to  read  it  before  the  members. 

A  vote  of  thanks  to  Dr.  Quintero  was  then  put  and  carried  with 
acclamation. 

Dr.  Quintero,  in  reply,  said  he  would  like,  in  return  for  all  the  kind¬ 
ness  he  had  received  at  the  hands  of  the  Society,  and  as  a  slight  token 
of  his  gratitude,  to  present  to  it  one  of  his  books,  entitled  “  Technique 
Orthodontique.  ” 

The  President,  on  behalf  of  the  Society,  accepted  the  gift,  and  the 
meeting  then  terminated. 


An  ordinary  meeting  of  the  Society  was  held  at  n,  Chandos  Street, 
W.i,  on  Monday,  November  5th,  Mr.  B.  Maxwell  Stephens 
(President)  in  the  chair. 

The  President  referred  to  the  deaths  of  Mr.  C.  Lees  of  Tunbridge 
Wells  and  of  Sir  Charles  Tomes  (the  members  upstanding).  Although 
the  latter  was  not  a  member  of  the  Society,  at  the  same  time  Sir  Charles 
had  had  a  close  association  with  Orthodontics,  as  his  work  had  tended 
to  the  establishment  of  a  recognised  scientific  basis  for  the  whole 
profession  and  he  had  always  been  interested  in  the  science  and  in 
the  advancement  of  Orthodontics.  He  proposed  that  letters  of 
condolence  should  be  sent  to  the  families  of  the  above  two  gentlemen. 

Mr.  J.  M.  Turner  (B.D.S.  New  Zealand)  of  4,  Vaughan  Parade, 
Torquay,  S.  Devon,  was  unanimously  elected  a  member  of  the  Society. 

Papers  were  given  by  Dr.  A.  Livingston  and  Mr.  H.  T.  McKeag. 

“  Pseudo  Post-normal  Occlusion.” 

Mr.  G.  F.  Cale-Matthews  said  he  felt  the  title  of  his  casual  com¬ 
munication  might  raise  a  very  controversial  matter.  He  asked  to 
be  allowed  to  withdraw  his  communication  and  to  show  only  one 
set  of  models  to  illustrate  his  point,  because  later  in  the  session  he 
proposed  to  read  a  paper  bearing  upon  this  particular  subject.  The 
point  he  wanted  to  make  was  as  to  whether  the  classification  of  post¬ 
normal  occlusion  was  sufficiently  wide  to  embrace  those  cases  which 
resolved  themselves  so  soon  as  the  obstruction  to  correct  occlusion 
was  removed.  That  did  not  imply  that  it  was  incorrect  to  apply 
the  term  “  post-normal  ”  to  those  cases,  but  those  he  had  in  mind 
did  not  in  essentials  agree  with  the  usual  classification.  There  was 
no  reduction  of  the  mandible,  no  mouth  breathing,  no  constriction 
of  the  nose,  and  no  deformity  of  the  facial  contour.  Arches  were 
crowded,  particularly  in  the  incisor  region,  the  canines  erupting  high 
up  and  outside  the  arch.  That  led  him  invariably  to  treat  on  the 
lines  of  the  canines  erupting  correctly  and  aligning  to  their  arch 
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contour.  The  true  post-normal  case  frequently,  if  not  invariably, 
demanded  forcible  movement  of  the  mandible.  The  cases  he  was 
dealing  with  came  into  normal  occlusion  without  forcible  movement 
of  the  mandible.  He  would  show  one  case  which  would  illustrate 
his  point  (Slide).  In  this  particular  case  forward  movement  had 
occurred  in  the  mandible,  allowing  the  impacted  second  premolars 
to  come  into  correct  occlusion,  without  any  appliances  whatever. 
He  thought  it  was  a  subject  which  presented  a  difficulty  with  the 
majority  of  practitioners  in  diagnosing  the  actual  condition,  as  to 
whether  it  was  a  true  post-normal  case — whether  the  mal-position  of 
the  teeth  was  due  to  an  individual  and  particular  cause,  such  as  the 
premature  loss  of  the  temporary  teeth.  The  point  he  wished  to  make 
was  that  it  was  not  a  post-normal  case  in  the  relation  of  the  mandible 
to  the  maxilla. 

Mr.  J.  H.  Badcock  asked  if  the  explanation  might  not  be  that, 
having  pushed  forward  the  upper  teeth,  the  pressure  of  the  lower 
teeth  was  taken  by  the  apparatus,  and  consequently  the  tongue  was 
left  free  to  push  forward  the  lower  teeth  ?  In  the  first  instance  the 
upper  teeth  were  pressed  back  against  the  lower  teeth.  When  they 
were  pressed  forward  the  tongue  had  nothing  to  oppose  it,  and  there¬ 
fore  it  might  push  the  lower  teeth  forward  and  so  make  room  for  the 
premolars. 

Mr.  Cale-Matthews  said  that  that  was  obviously  exactly  what 
had  happened,  but  it  was  unique  in  his  experience  without  appliances. 


The  Annual  General  Meeting  of  the  Society  was  held  on  Monday, 
December  3rd,  1928,  the  President  (Mr.  B.  Maxwell  Stephens)  in 
the  chair. 

After  the  minutes  had  been  read  and  confirmed,  the  President 
referred  to  the  sudden  and  tragic  death  of  a  member,  James  Stuart 
Smith,  who  pricked  his  finger  with  an  electric  engine  drill,  and 
septicaemia  supervened.  The  Hon.  Secretary  had  already  been  in¬ 
structed  to  write  a  letter  of  sympathy  to  Mr.  Smith's  widow,  and 
he  was  sure  that  this  was  in  accordance  with  the  wishes  of  the  members. 

The  members  stood  for  a  few  moments  in  silence. 

Mr.  Leslie  G.  Campion,  B.D.S. Manchester,  140,  Harley  Street*  W., 
was  elected  a  member  of  the  Society. 

The  President  announced  that  no  private  nominations  had  been 
received  for  officers  and  Council,  and  therefore  the  list  of  the  Council's 
nominations  as  printed  on  the  agenda  had  been  approved  : — 

President,  Mr.  G.  Northcroft ;  Immediate  Past-President,  Mr. 
Maxwell  Stephens  ;  Vice-Presidents,  Mr.  A.  T.  Pitts,  Mr.  H.  E.  Marsh 
and  Mr.  Bertram  Samuel ;  Secretary,  Mr.  A.  L.  Packham  ;  Treasurer, 
Mr.  W.  Ovey  ;  Curator,  Mr.  L.  F.  Fouraker ;  Librarian,  Mr.  H.  R. 
Evans  ;  Editor,  Mr.  Carl  Schelling  ;  Councillors,  Mr.  H.  G.  Watkin, 
Mr.  J.  B.  Parfitt  and  Mr.  F.  St.  J.  Steadman. 

Mr.  H.  R.  Evans  proposed  Mr.  Norman  Gray  as  an  Auditor,  and 
Mr.  Harold  Chapman  proposed  Mr.  Walter  Green.  Both  names 
were  seconded  by  Mr.  St.  J.  Steadman  and  agreed  to. 

The  Hon.  Treasurer  (Mr.  Ovey)  read  his  report. 

Hon.  Treasurer’s  Report. 

During  the  past  year  the  Society's  income  has  been  ^216  os.  7^., 
chiefly  from  members’  subscriptions,  and  the  expenditure  J258  11s.  3 d.y 
of  which,  however,  £ 80  represents  the  purchase  of  National  Savings 
Certificates,  which  are  held  in  reserve  for  the  Prize  Fund.  The 
Society’s  assets  are  :  National  Savings  Certificates  (400),  present  value 
•£342  10s.  ;  on  deposit,  ^35  ;  cash  at  bank,  ^37  ijs.^d.  ;  cash  in  hand, 
£4  1 6s.,  making  a  total  of  /420  3s.  3 d. 

Mr.  Chapman  asked  what  subscriptions  were  still  owing. 

Mr.  Ovey  replied  that  five  corresponding  members,  most  of  whom, 
however,  would  pay  before  December  31st,  and  eight  ordinary  members 
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were  outstanding  with  their  subscriptions.  Tardiness  in  paying 
subscriptions  meant  extra  work  for  the  auditors. 

Mr.  Lindsay  thought  that  the  smallness  of  the  number  of  outstanding 
subscriptions  was  very  creditable  to  the  Society.  He  proposed  the 
adoption  of  the  report,  with  thanks  to  the  Hon.  Treasurer. 

Mr.  Chapman  seconded,  and  this  was  agreed  to. 

-  The  Hon.  Secretary  (Mr.  Packham)  read  his  report. 

Hon.  Secretary’s  Report  for  1928. 

Seven  meetings  of  the  Society  have  been  held  during  the  year  on 
the  usual  dates.  The  attendance  at  all  meetings  has  been  very 
satisfactory.  The  President  in  his  inaugural  address  spoke  of  the 
activities  of  the  Society,  and  read  a  paper  entitled  “The  General 
Practitioner,  Specialism,  and  Preventive  Orthodontics.”  The  dis¬ 
tinguished  visitors  this  year  were  Dr.  J.  T.  Quintero  of  Lyons  and 
Dr.  Yates.  Papers  have  been  read  by  Mr.  Wilson  Charles,  Mr.  H.  T. 
Mckeag  and  Mr.  Norman  Gray.  A  large  number  of  Short  Com¬ 
munications  have  also  been  presented.  The  papers  and  Short  Com¬ 
munications  have  been  discussed  by  sixteen  members  and  one  visitor, 
out  of  a  total  membership  of  approximately  two  hundred.  The 
usual  Demonstration  Meeting  was  held  in  May.  The  excellent  attend¬ 
ance  at  this  meeting  once  again  testifies  that  it  is  greatly  appreciated 
by  members. 

During  the  year  eight  new  ordinary  members  have  been  elected. 
Two  members  have  resigned,  and  the  news  of  the  death  of  three 
members,  Mr.  Lees,  Mr.  Patterson  and  Mr.  James  Stuart  Smith,  was 
received  with  much  regret.  For  the  purposes  of  comparison,  last 
year  eleven  ordinary  members  and  two  corresponding  members  were 
elected,  and  four  resigned.  The  actual  figure  of  the  membership  of 
the  Society  now  stands  at  221,  as  against  218  last  year. 

The  Societe  Fran£aise  d’Orthopedie  Dento-Faciale  held  a  meeting 
at  Strasburg  in  January  of  this  year,  and  sent  an  invitation  to  this 
Society  for  a  delegate  to  attend.  The  President  of  the  Society  acted 
as  delegate,  and  received  much  kindly  hospitality  at  the  hands  of 
the  French  Society. 

Your  Council  has  dealt  with  the  following  business  during  1928  : — 

(1)  The  Council,  acting  on  the  report  of  the  Investigation  Committee, 
are  again  inviting  members  to  fill  up  and  send  to  the  Society  forms 
designed  to  give  the  detailed  history  of  two  or  three  members  of  one 
family.  The  Committee  realise  that  the  completion  of  these  forms 
is  no  easy  task  ;  nevertheless  it  must  be  mentioned  with  regret  that 
very  few  of  them  have  so  far  been  received.  The  Committee  are  also 
anxious  to  receive  models  showing  normal  occlusion,  models  of  twins 
and  models  of  members  of  the  same  family,  showing  the  same  irregu¬ 
larities  or  otherwise. 

(2)  It  was  reported  last  year  that  the  Council  would  give  their 
careful  consideration  to  the  matter  of  offering  another  prize  for  open 
competition.  After  much  discussion,  and  with  regret,  the  idea  of 
offering  a  prize  for  open  competition  was  abandoned.  In  its  stead, 
the  Council  has  placed  a  motion  on  the  agenda  for  your  consideration 
this  evening. 

(3)  The  Council  has  given  its  most  anxious  consideration  to  the  matter 
of  the  library  and  museum  cabinets,  presented  to  the  Society  by  Messrs. 
Lewin  Payne  and  Chapman,  and  very  greatly  regret  to  have  to  report 
that,  at  the  moment,  it  is  impossible  for  them  to  be  stored  at  the 
rooms  of  the  Medical  Society.  The  Council  have,  however,  arranged 
that  the  library  of  the  Society  be  housed  at  11,  Chandos  Street,  and 
the  books  are  readily  accessible  to  members. 

(4)  The  Council  considered  it  fitting  that  a  badge  of  office  to  be 
worn  by  the  President  should  be  provided.  The  badge  was  designed 
and  executed,  and  was  worn  by  the  President  for  the  first  time  at 
the  meeting  in  October. 
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Mr.  Lewin  Payne  proposed  the  adoption  of  the  report,  and  expressed 
very  grateful  thanks  to  Mr.  Packham  for  his  continued  work  for  the 
Society. 

Mrs.  Lindsay  seconded,  and  this  was  agreed  to. 

The  Hon.  Librarian  (Mr.  Samuel)  reported  that  as  there  was  no 
accommodation  in  the  meeting-room  or  adjoining  rooms  for  the  book¬ 
case  and  museum  cabinets  of  the  Society  the  books  were  now  placed 
in  a  large  cabinet  in  the  lower  hall.  During  the  year  several  books 
had  been  added  to  the  collection,  and  members  had  availed  themselves 
of  the  opportunity  of  borrowing.  Donations  of  books  had  been 
received  from  Dr.  James  Quintero  and  others.  He  would  always 
welcome  suggestions  from  members  for  new  books  they  desired  to  be 
added  to  the  Library.  The  catalogue  was  being  brought  up  to  date, 
and  would  be  issued  shortly. 

Mr.  J.  H.  Badcock  proposed,  and  Mr.  Steadman  seconded,  the 
adoption  of  the  report,  with  best  thanks  to  the  Librarian,  and  this 
was  agreed  to. 

The  Hon.  Curator  (Mr.  Fouraker)  read  his  report. 

Mr.  President,  Ladies  and  Gentlemen, — I  have  to  report  that  con¬ 
siderable  progress  has  been  made  with  the  arranging  and  fixing  of 
the  models  in  the  cabinets  provided  for  them,  but  I  regret  to  say 
that  the  catalogue  is  not  yet  completed. 

I  should  be  grateful  if  members  would  send  me  models,  particularly 

of  finished  cases. 

Mr.  Schelling  proposed,  and  Mr.  Montague  seconded,  its  adoption, 
again  with  compliments  to  the  officer,  and  this  was  agreed  to. 

The  President  then  moved  : — 

That  Bye-law  17  be  deleted  and  the  following  substituted  : — 

“The  elected  members  of  the  Council  shall  hold  office  for  a 
period  not  exceeding  three  years.  The  senior  member  shall  retire 
annually  but  is  eligible  for  re-election  to  the  Council  after  the 
expiration  of  one  year.  This  rule  shall  not  operate  to  prevent 
the  retiring  councillor  from  being  elected  to  a  post  which  makes 
him  ex  officio  a  member  of  the  Council.’’ 

Mr.  Chapman  said  that  this  proposition  did  not  seem  quite  as  explicit 
as  it  might  have  been.  The  “  elected  members  of  the  Council  ’’  was 
a  phrase  not  used  elsewhere  in  the  bye-laws.  The  difficulty  might 
be  got  over  by  slightly  varying  the  present  bye-law  and  making 
additions  to  it.  The  words  he  proposed  had  exactly  the  same  meaning 
as  this  new  bye-law  intended,  but  he  had  one  addition  to  make.  He 
moved  as  an  amendment  that  Bye-law  17  read  as  follows  : — 

“The  officers  and  Councillors  shall  go  out  of  office  annually, 
but  with  the  exception  of  the  President,  Senior  Vice-President, 
and  Senior  Councillor,  may  be  re-elected,  subject  to  having 
attended  75  per  cent,  of  the  Council  meetings  if  resident  within 
25  miles  of  Charing  Cross.  No  Councillor  shall  serve  more  than 
three  years  in  succession.” 

Mr.  Northcroft  seconded  the  amendment,  which  he  thought  served 
the  purpose  quite  as  well  as  the  motion  from  the  chair,  and  obviated 
the  necessity  for  the  deletion  of  the  bye-law  which  established  the 
principle  that  all  officers  and  councillors  should  retire  annually. 

Mr.  Packham  said  that  as  there  were  usually  seven  meetings  in 
the  year  the  computation  of  75  per  cent,  would  be  a  little  difficult. 
He  would  not  like  a  quarrel  in  Council  over  vulgar  fractions  ! 

Mr.  Northcroft  suggested  that  it  read  “a  minimum  of  five  meetings, 

to  which  Mr.  Chapman  agreed.  # 

Mr.  Ovey  said  that  the  last  phrase  in  Mr.  Chapman  s  amendment 
was  redundant by  the  bye-law  as  it  stood  the  Senior  Councillor 
was  automatically  debarred  from  office  for  the  ensuing  year. 

Mr.  Chapman  pointed  out  that  under  that  rule  he  might  not  neces¬ 
sarily  have  served  for  three  years. 
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Mr.  Payne  demurred  to  the  laying  down  of  the  condition  that 
every  member  must  attend  a  certain  number  of  the  meetings.  This 
might  mean  the  sacrifice  of  a  valuable  member  of  the  Council  through 
some  such  cause  as  illness.  If  this  were  adopted  there  should  be 
some  provision  for  exemption  on  good  reason  shown. 

Mr.  Northcroft  pointed  out  that  if  the  councillor  in  question  were 
too  ill  to  attend  he  could  not  be  of  very  much  use  to  the  Society,  and 
might  prefer  to  be  retired.  It  would  cast  no  slur  upon  anyone’s  energy 
or  desire  to  serve. 

Mr.  Payne  still  thought  it  a  pity  to  make  this  condition.  A  member 
might  have  been  ill  one  year,  but  perfectly  able  to  carry  on  in  the 
following  year. 

Mr.  Badcock  agreed  with  Mr.  Payne  that  it  was  a  pity  to  make  a 
qualification  of  this  kind.  After  all,  the  member  had  to  come  up 
for  re-election,  and  here  his  past  record  would  no  doubt  be  taken 
into  account. 

Mr.  Steadman  agreed  with  Mr.  Badcock. 

Mr.  Chapman  was  willing  to  meet  the  objection  by  the  words 
“  illness  excepted  " 

Mr.  Northcroft  asked  how  Mr.  Payne  would  propose  to  spur  on 
the  lazy  councillors  who  did  not  attend  but  were  not  ill.  The  desire 
was  to  stimulate  constant  attendance. 

Mr.  Lindsay  said  that  surely  the  Council  would  never  nominate  a 
man  for  a  further  term  if  they  were  not  satisfied  with  the  way  he  had 
carried  out  his  duties. 

Mr.  Payne  thought  there  might  be  a  resolution  in  Council  without 
making  it  a  rule  of  the  Society. 

The  meeting  divided  on  the  amendment,  which  was  carried  by 
ten  votes  against  nine. 

Mr.  Lindsay  then  moved  as  a  further  amendment  that  all  the 
reference  to  the  75  per  cent,  attendance  be  struck  out. 

This  was  seconded  by  Mr.  Steadman  and  carried. 

Mr.  Chapman’s  proposition,  amended  by  the  deletion  of  the  words 
“  subject  .  .  .  Charing  Cross,”  was  then  carried  nemine  contradicente 
as  the  substantive  motion. 

The  President  moved  a  further  resolution  : — 

That  a  Faucherd  Lecture  be  instituted  to  be  delivered  every 
three  years.  That  some  distinguished  person  be  invited  by  the 
Council  to  give  this  lecture,  and  that  an  honorarium  be  awarded 
to  the  lecturer. 

He  said  that  three  years  ago  at  a  General  Meeting  it  was  decided 
that  a  prize  be  offered  and  an  honorarium  awarded,  but  no  entries 
were  received  ;  the  Council  now  recommended  the  alternative  set  out 
in  the  resolution. 

Mr.  Northcroft  proposed  that  this  be  referred  back  to  the  Council. 
He  doubted  whether  it  was  wise  at  this  stage  to  institute  this  lecture¬ 
ship.  In  the  near  future  it  might  be  necessary  for  the  Society  to 
conserve  its  funds  and  use  them  for  other  purposes,  and  for  the  present 
the  desirability  of  instituting  this  lectureship  was  not  apparent.  The 
International  Orthodontic  Congress  was  taking  place  in  1930,  and 
undoubtedly  the  Society  would  be  called  upon  to  give  its  hearty 
support  on  that  occasion,  not  only  by  papers  and  the  presence  of  its 
members,  but  by  handsome  monetary  contributions.  He  hoped  the 
Treasurer  would  agree  that  it  would  be  unwise  to  launch  on  this  pro¬ 
ject  at  the  moment. 

Mr.  Schelling  seconded  the  reference  back. 

Mr.  Lindsay  thought  that  most  people  would  be  in  cordial  agree¬ 
ment  with  such  a  proposal  as  the  Council  had  brought  forward,  but 
he  at  least  had  been  exercised  as  to  the  desirability  of  the  name. 
Surely  a  British  Society  could  find  some  British  name  which  might 
be  associated  with  such  a  lecture,  and  he  could  put  that  forward 
without  being  charged  with  any  spirit  of  provincialism.  He  would 
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like  the  members  of  Council  to  read  the  actual  accomplishments  of 
Fauchard  in  the  sphere  of  orthodontics.  They  would  probably  find 
that  what  he  did  was  absolutely  opposed  to  the  ideas  of  orthodontic 
practice  to  which  they  were  committed.  There  were  many  workers 
in  British  dental  science,  past  and  present,  who  might  be  com¬ 
memorated  in  this  way. 

The  amendment  to  refer  back  was  carried. 

Mr.  Norman  Gray  then  read  his  paper  “  Elementary  Principles  of 
Biology  applied  to  Orthodontic  Practice.” 

President's  Valedictory  Address. 

The  President,  in  leaving  the  chair,  said  that  his  valedictory 
remarks  would  be  brief.  One  half  of  his  remaining  duty  as  retiring 
President  was  to  dismiss  himself,  the  other  was  to  induct  his  successor. 
There  was  an  element  of  keenness  in  orthodontics  and  an  interest  to 
be  found  on  all  sides,  and  in  this  Society  the  Secretary  met  with  the 
support  which  his  energy  and  labour  deserved.  The  members’  goodwill 
and  the  patience  and  support  of  the  officers  and  Council  called  forth 
his  deepest  thanks.  He  was  sorry  his  term  of  office  was  over,  but 
he  relinquished  his  position  to  his  successor,  Mr.  George  Northcroft, 
with  a  satisfaction  born  of  the  knowledge  that  Mr.  Northcroft  would 
be  the  right  man  in  the  right  place  at  the  right  moment.  The  next 
session  was  the  twenty-first  in  the  history  of  the  Society,  and  therefore 
the  idea  was  promulgated  in  Council  that  it  would  be  very  fitting  if 
it  could  be  arranged  that  Mr.  Northcroft,  the  founder  of  the  Society, 
were  nominated.  A  motion  to  this  effect  was  proposed  by  Mr.  Pitts, 
the  Senior  Vice-President,  and  seconded  by  Mr.  Marsh,  the  next 
Vice-President  in  order,  and  was  carried  with  unanimity.  Mr. 
Northcroft,  after  some  consideration,  agreed  to  accept  nomination. 
As  he  had  already  been  elected  to  the  Presidency  of  the  Odontological 
Section  of  the  Royal  Society  of  Medicine  he  was  creating  a  record 
by  holding  the  two  Presidencies  simultaneously. 

The  Council  would  require  the  guidance  which  Mr.  Northcroft ’s 
wide  experience  would  enable  him  to  give  them,  for  the  second  great 
International  Orthodontic  Congress  was  being  fixed  to  be  held  in 
this  country  in  two  or  three  years,  and  many  arrangements  had  now 
to  be  made  for  the  reception  of  visitors  and  the  reading  of  papers. 
As  there  were  only  a  small  body  of  Orthodontists  in  Great  Britain 
their  enthusiasm  for  the  work  of  preparation  would  be  tested  to  the 
utmost. 

He  wished  Mr.  Northcroft  in  his  second  presidency  every  success, 
and  proceeded  to  bestow  on  him  the  badge  of  office. 

Mr.  Northcroft,  after  being  invested,  amid  cheers,  with  the  badge, 
thanked  Mr.  Maxwell  Stephens  and  the  other  members,  and  assured 
them  from  the  bottom  of  his  heart  how  deeply  he  appreciated  this 
very  pretty  compliment  in  electing  him  as  President  for  the  twenty- 
first  session  of  the  Society.  During  the  years  that  the  Society  had 
been  in  existence  he  thought  it  might  be  said  that  it  had  gone  on  from 
strength  to  strength. 

After  a  vote  of  thanks  had  been  accorded  to  Mr.  Norman  Gray,  the 
reader  of  the  paper  of  the  evening,  a  further  vote  of  thanks  was 
accorded  to  Mr.  Maxwell  Stephens,  on  the  motion  of  Mr.  J.  H.  Badcock, 
for  his  conduct  of  the  chair  during  the  year.  This  motion  was  received 
with  much  acclamation,  after  which  the  proceedings  terminated. 


In  reading  the  following  paper  to  the  Society  Mr.  McKeag  referred 
to  his  very  great  indebtedness  to  Professor  F.  H.  Hummell,  M.Sc., 
A.M.I.C.E.,  of  Queen’s  University,  Belfast,  for  his  assistance  in  work¬ 
ing  out  the  engineering  principles  involved  in  the  application  of 
orthodontic  pressures. 


PHYSICAL  LAWS  AND  THE  DESIGN  OF  ORTHODONTIC 

APPLIANCES.* 


By  H.  T.  McKeag,  B.D.Sc.U.Dub. 

McCoy  defines  an  orthodontic  appliance  as  “a  mechanism  for 
the  application  of  pressure  stimuli  to  malposed  teeth  to  bring  about 
the  reactive  processes  in  the  bone,  which  allow  tooth  movement 
in  the  direction  desired  and  the  development  required  to  support 
the  teeth  in  normal  occlusion/ ’  We  have  thus  to  use  mechanical 
means  to  achieve  a  physiological  end,  and  our  appliances  must 
obey  mechanical  as  well  as  physiological  laws.  Indeed,  physiological 
efficiency  very  largely  depends  on  mechanical  efficiency.  The 
purpose  of  these  notes  is  to  collect  some  of  the  available  material 
for  the  establishment  of  the  mechanical  principles  which  should 
govern  the  design  of  orthodontic  appliances. 

When  we  examine  the  nature  of  orthodontic  appliances  in  general, 
we  find  that  their  design  must  be  adapted  to  fulfil  three  functions  : — 

Pressure  production. 

Distribution  of  pressure  action  and  reaction. 

Support. 

It  is  possible  to  combine  two  or  more  of  these  functions  in  a  single 
part,  but  the  functions  are  independent  and  require  to  be  analysed 
separately.  The  last  of  these,  support,  is  purely  passive,  and  I 
do  not  propose  to  say  anything  of  it. 

Pressure  Production. 

It  is  possible  to  liberate  pressure  in  a  number  of  ways,  but  for 
the  purposes  of  orthodontic  stimuli  we  are  limited,  for  the  present 
at  any  rate,  to  the  principle  of  elasticity,  and  in  practice  it  is  found 
that  the  most  convenient  storehouses  of  this  form  of  energy  are 
rubber  and  certain  metals.  In  using  these  we  have  to  control 
their  output  in  its  amount  and  its  direction,  so  we  require  to  know 
something  of  the  physical  laws  which  govern  that  output.  These 
laws  are  the  same  for  all  elastic  substances,  but  as  rubber  and 
metal  are  used  in  quite  different  ways  it  is  best  to  deal  with  them 
separately. 

Rubber  degenerates  rapidly  under  working  conditions  in  the 
mouth  and  would  be  disqualified  on  that  account  for  orthodontic 
use  were  it  not  that  it  possesses  in  an  exceptional  degree  two 
qualities,  high  elastic  limit  and  low  modulus  of  elasticity.  These 
fit  it  for  use  in  extension  and  contraction  where  pressure  has  to 
be  transmitted  between  two  points  which  must  move  freely  relative 
to  one  another,  as  is  the  case  in  intermaxillary  traction.  These 
qualities,  however,  confine  its  use  to  extension  and  contraction, 
*  Given  at  a  meeting  of  British  Society  for  the  Study  of  Orthodontics. 


so  that  we  are  only  concerned  here  with  its  behaviour  under  those 
circumstances.  It  will  suffice,  then,  to  state  that  within  its  elastic 
limit  the  pressure  exerted  by  a  piece  of  rubber  is  proportioned 
directly  to  its  extension  and  to  the  fourth  power  of  its  diameter, 
and  inversely  to  the  length.  (Fig.  i.) 
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It  is  with  relief  that  we  turn  to  metal  as  a  source  of  elasticity, 
for  we  can  choose  it  to  be  completely  stable  in  its  properties  in 
the  mouth,  and  to  have  almost  any  desired  compromise  between 
elasticity,  rigidity  and  toughness,  and  further,  to  be  capable  of 
easy  utilisation  in  appliances. 
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In  order  to  utilise  the  elasticity  of  metals  we  give  it  certain 
forms  which  we  call  springs ;  we  discard  the  more  complicated, 
such  as  helical  and  volute,  on  grounds  of  uncleanliness,  and  use 
the  simple  forms  we  may  describe  as  cantilever,  beam  and  arch. 


P=0 

v 


**  —  y  P%  2  ozs 
^  yp3-^  ozs 


ozs. 


L2= 


f?  to  to 


<Hxx/rr\ *  02  i/rc. 


&nr 


"  t-'FLzozs. 

djjj/rrt.  =  'QA-'iri. 


(F^5") 


V 


P2=  160ZS. 


The  cantilever  spring,  for  our  purpose,  is  a  strip  of  elastic  metal 

fixed  at  one  end,  free  elsewhere,  and  for  dealing  with  its  behaviour 

I  am  going  to  assume  first  the  simplest  case- — that  the  spring  is 

straight,  is  of  uniform  material  and  uniform  circular  section,  and 

with  a  single  deflecting  pressure  applied  at  right  angles  to  its  free 

end.  Then  its  behaviour  will  be  according  to  the  formula 

„  deflection  x  diameter4 

Pressure  a - -  (FlSs-  2’  3’  3A^ 

That  has  some  appearance  of  complexity,  but  it  is  merely  a  short 
statement  of  three  simple  relations.  If  we  express  it  to  show 
separately  the  effect  of  a  variation  in  each  factor,  keeping  the 
remaining  factors  in  each  case  constant,  we  find  that 

Pressure  varies  directly  with  the  amount  of  deflection. 
Pressure  varies  directly  with  the  fourth  power  of  the  diameter. 
Pressure  varies  inversely  with  the  cube  of  the  length. 

One  must  note,  of  course,  that  these  only  hold  good  so  long  as 
the  pressure  is  not  sufficient  to  cause  a  permanent  change  of  form 
in  the  material. 

In  the  mouth  we  cannot  always  use  this  simplest  form  of  the 
cantilever  spring,  and  the  most  usual  divergence  from  it  is  that 
the  spring  is  not  straight,  but  curved  or  twisted  in  some  degree. 
The  formula  given  will  hold  good  in  these  cases  if  we  can  find 
what  is  the  effective  length  of  the  spring  and  substitute  it  for  length 
in  the  formula.  It  may  be  advisable  to  point  out,  by  the  way, 
that  length,  and  effective  length,  are  always  measured  from  point 
of  fixation  to  point  of  application  of  pressure. 


Fig.  4  represents  an  exaggerated  form  of  a  spring  we  often  use, 
and  it  will  be  noticed  that  the  effect  of  curving  it  is  to  reduce  its 
effective  length,  and  consequently  to  raise  the  pressure  exerted. 


Fig.  5  represents  a  form  used  in  a  variety  of  ways.  Analysis 
of  its  form  shows  that  we  have  to  treat  it  as  two  springs,  one,  AC, 
with  its  fixation  point  at  A,  and  one,  FB,  so  that  the  effective  length 
will  be  3a/1i3  +  I23.  Thus  the  result  of  doubling  the  actual  length 
in  this  way  is  not  to  decrease  the  pressure  to  one-eighth,  but 
approximately  to  halve  it. 
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Fig.  6  is  another  common  form,  and  here  again  we  have  to  get 
the  effective  length  by  analysing  actual  length  into  two  springs 
which  overlap  by  introducing  the  twist.  Here  we  have  increased 
the  effective  length  as  compared  with  a  spring  running  straight 
from  the  point  of  application  to  the  point  of  fixation,  but  not  by 
the  whole  amount  of  additional  spring  material  added.  The 
additional  effective  length  is  small  in  itself,  but  if  the  actual  distance 
from  the  point  of  fixation  to  the  point  of  application  is  very  short, 
and  we  make  the  twist  as  large  as  possible,  the  reduction  of  pressure, 
or  alternatively  the  increase  of  deflection  for  a  given  pressure  as 
compared  with  a  straight  spring,  will  be  very  important. 

If  the  change  of  form  involves  taking  part  of  the  extension  of 
the  spring  out  of  the  plane  of  the  pressure,  torsional  elasticity  is 


brought  into  play  (Fig.  to,  with  pressure  at  right  angles  to  plane 
of  slide),  and  its  effect  is  on  the  same  lines  as  deflectional  elasticity, 
though  the  actual  mathematical  effect  of  similar  changes  of  form 
in  different  planes  is  somewhat  different. 

As  a  sufficient  guide  for  estimating  the  effect  of  changes  of  form 
from  the  straight  in  cantilever  springs,  it  may  be  taken  that  so 
much  of  the  actual  length  as  is  at  right  angles  to  the  direction  of 
pressure  is  effective,  but  that  where  the  direction  is  reversed  the 
sum  of  the  effective  lengths  of  the  two  or  more  parts  of  the  spring 
are  to  be  taken  as  the  effective  length  of  the  whole  spring. 


I  have  been  assuming  so  far  that  pressure  is  applied  to  the 
spring  at  one  point  only,  or  to  translate  into  orthodontic  practice, 
that  the  spring  is  working  on  only  one  tooth.  But  it  is  common 
to  find  such  a  spring  applied  to  a  number  of  teeth  at  once,  as  where 
a  lingual  arch  with  auxiliary  springs  is  used  for  expansion  of  the 
canine  and  premolar  regions.  It  is  possible  to  analyse  theoretically 
the  distribution  of  the  pressures  between  the  various  teeth,  but 
only  on  the  assumption  that  the  points  of  contact  are  exactly  on 
the  natural  line  of  the  deflected  spring,  since  the  minutest  deviation 
in  this  respect  will  completely  alter  the  distribution.  As  this 
condition  cannot  be  fulfilled  with  certainty  in  the  mouth  it  is  only 
necessary  to  say  that  the  more  distant  are  the  points  of  application 
from  that  of  fixation,  the  more  even  will  be  the  distribution  of 
pressures,  and  vice  versa.  It  is  important  to  notice  also  in  this 


connection  that  since  the  deflection  varies  inversely  with  the  cube 
of  the  length,  the  maximum  travel  of  a  tooth  close  to  the  point  of 
fixation  will  be  extremely  small  as  compared  with  that  of  a  tooth 
remote  from  the  point  of  fixation.  In  the  case  on  Slide  7,  if 
FC  =  3  c.m.  and  FA  =  1  c.m.,  then  when  the  travel  of  C  =  J  c.m. 
the  travel  of  A  will  be  only  1/54  c.m.  Hence  if  one  requires  to 
get  anything  approaching  equality  of  travel  of  these  teeth,  one 


must  either  choose  a  fixation  point  for  the  spring  acting  on  them 
at  a  considerable  distance,  or,  as  is  commonly  more  convenient, 
make  the  spring  of  such  form  that  the  effective  length  between 
the  point  of  fixation  and  the  nearest  point  of  application  is  con¬ 
siderable,  e.g.  by  introducing  some  form  of  twist. 
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What  I  have  called  a  beam  spring  is  similar  to  the  cantilever  except 
in  one  respect,  that  the  two  ends  are  supported.  (Fig.  8.)  This 
little  modification  introduces  an  important  difference  in  the 
behaviour  of  the  spring,  in  that  where  the  pressure  is  applied  mid¬ 
way  between  the  points  of  support  we  have  to  substitute  “  deflection 
x  16  ”  for  “  deflection, ”  with  the  result  that  we  have  to  increase 
the  pressure  sixteen  times  for  a  given  deflection,  as  compared 
with  the  cantilever,  or  for  a  given  pressure  get  only  1/16  of  the 
deflection. 


In  the  expansion  arch  we  have  a  type  of  spring  which  I  have 
called  the  “  arch.”  (Fig.  9.)  It  doesn't  really  differ,  when  used  for 
expansion  of  the  lateral  teeth,  from  any  other  form  of  the  canti¬ 
lever  spring,  and  the  original  formula  holds  good,  the  effective 
length  being  the  sum  of  the  effective  lengths  of  two  perpendiculars 
dropped  from  the  points  of  application  to  a  tangent  drawn  to 
the  curve  at  a  point  midway  between  the  points  of  application. 

But  this  type  of  arch  is  used  in  quite  a  different  way  and  its 
behaviour  completely  altered.  It  is  used  for  labial  movements 
of  the  anterior  teeth  as  in  Slide  10,  and  its  behaviour  then  becomes 
extremely  complicated.  For  we  have  three  beam  springs,  AB, 
BC,  CD,  and  the  pressures  exerted  by  these  are  not  independent 
of  one  another,  for  if  a  pressure  be  applied  first  at  X,  then  the 
pressures  required  to  obtain  a  given  deflection  from  the  initial 
position  at  Y  and  Z  will  be  increased,  since  XZ  is  in  effect  a  lever 
with  fulcrum  at  B,  and  the  deflection  at  X  will  be  reproduced 
in  the  opposite  direction  at  YZ  to  an  amount  proportionate  to 


the  distances  of  the  respective  points  from  the  fulcrum  ;  and  it 
follows  that  the  application  of  a  pressure  at  Y  will  increase  the 
pressure  at  X,  in  fact,  if  the  distance  BX  equals  the  distance  BY 
the  pressure  at  X  will  be  increased  by  the  amount  of  the  pressure 
applied  at  Y.  Further,  this  system  of  springs  and  levers  is  com¬ 
plicated  by  the  existence  of  points  of  attachment  at  the  ends  of 
the  arch,  to  the  molars,  and  every  pressure  applied  at  any  point 


of  the  arch  will  be  reflected  in  some  degree  and  in  some  direction 
at  these  points.  We  can  analyse  the  effect  here  best  by  taking 
a  simple  case,  as  in  Slide  n.  Here  pressure  is  applied  at  four 
points  distributed  more  or  less  symmetrically  over  the  curve  of 
the  arch,  and  it  is  found  experimentally  that  their  effect  at  the 
bases  of  the  arch  is  as  if  two-sixths  of  the  total  pressure  were 
applied  to  each  base  in  a  backward  direction  and  one-sixth  to 
each  in  an  outward  direction. 
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We  have  been  dealing  so  far  with  variations  in  pressure,  but 
in  order  to  apply  the  laws  governing  these  variations  we  must 
have  an  idea  of  what  actual  amounts  we  require  for  our  particular 
purpose.  How  low  can  pressures  be  made  and  remain  effective ; 
how  high  can  they  be  made  without  causing  damage  ?  It  must 
be  said  at  once  that  absolute  answers  cannot  be  given,  but  there  is 
a  certain  amount  of  evidence  to  show  the  range  within  which 
pressures  may  vary. 


As  regards  the  lower  limit,  I  will  state  quite  boldly  that  I  believe 
it  to  be  fixed  in  practice  not  at  the  point  where  pressure  is  in¬ 
sufficient  to  provide  stimulus  to  movement  but  by  the  necessity 
of  making  springs  stable  under  working  conditions  in  the  mouth. 
I  have  used  successfully  initial  pressures  as  low  as  f  oz.,  and  in 
the  scores  of  cases  tested  movement  has  continued  until  the  pressure 
exerted  was  so  low  that  I  have  never  found  it  possible  to  measure 
the  pressure  exerted  when  movement  ceased.  That  leaves  open, 
of  course,  the  possibility  that  a  higher  pressure  is  required  to  start 
movement  than  to  continue  it.  That  is  an  interesting  subject  of 
speculation,  but  I  believe  really  unimportant,  because  the  springs 
which  will  apply  these  very  low  pressures  over  any  considerable 
range  of  movement  are  unsuited  to  general  use  because  they  are 
liable  to  displacement  by  the  action  of  the  tongue,  cheeks  and 
mastication.  In  practice  I  find  that  an  initial  pressure  in  the 
neighbourhood  of  2  ozs.  is  a  convenient  one  for  application  to  a 
single  tooth,  though  where  the  spring  is  well  protected  from 
extraneous  stresses  I  make  use  of  lower  pressures.  Probably 
when  distributed  over  a  number  of  teeth  the  average  per  tooth  is 
rather  less. 

You  would  naturally  like  to  have  some  support  from  others 
before  accepting  these  figures.  I  am  afraid  I  can  bring  little 
evidence  from  other  orthodontists  on  this  subject,  which  appears 
to  have  been  somewhat  neglected.  But  Ferris,  in  the  Journal  of 
the  American  Dental  Association,  gives  figures  ranging  from  .6  lbs. 
to  1.2  lbs.  for  forms  of  appliance  intended,  so  far  as  I  could  under¬ 
stand  the  article,  for  lateral  expansion  of  the  whole  arch  of  teeth. 
If  I  interpret  him  rightly,  the  average  pressure  per  tooth  would 
be  about  from  1  to  2  ozs.  Irish,  in  the  Proceedings  of  the  Inter¬ 
national  Orthodontic  Congress,  shows  initial  pressures  ranging  from 
f  to  6J  ozs.,  though  he  gives  no  indication  of  what  these  pressures 
are  capable  of  doing.  From  his  illustrations  one  would  judge 
them  to  be  the  routine  amounts  used  in  practice  with  lingual  arches 
and  expansion  arches. 

Now  I  do  not  wish  to  be  understood  as  stating  that  a  pressure 
of  2  ozs.  will  always  cause  movement  of  the  tooth  to  which  it  is 
applied.  My  statement  is  that  I  believe  that  amount  to  supply 
an  ample  stimulus.  But  very  frequently  mechanical  obstacles  to 
movement  will  exist,  as  where  an  upper  incisor  is  locked  in  a 
lingual  position  by  the  bite  of  the  lower  incisors.  Now  it  is  possible 
generally  to  overcome  the  mechanical  obstacle  by  increase  of 
pressure,  and  I  have  no  hesitation  in  doing  so  up  to  two  or  three 
times  my  standard  2  ozs.,  where  I  am  satisfied  that  my  anchorage 
will  stand  the  increase.  Lips  and  cheeks  may  also  provide  counter¬ 
pressures  which  must  be  neutralised  before  movement  can  be 
obtained.  I  think  it  is  clear,  however,  that  the  additional  pressures 
required  in  these  cases  are  merely  neutralising  opposing  pressures, 
and  are  not  required  as  stimuli.  (Fig.  12.) 

Now  the  question  arises,  how  is  speed  of  movement  affected  by 
amount  of  pressure  ?  I  find  it  impossible  to  get  sufficient  evidence 
on  which  to  base  a  positive  opinion ;  but  the  indications  seem  to 
be  that  at  very  low  pressures  movement  is  less  rapid  than,  in  the 
same  individual  at  the  same  time,  it  would  be  with  somewhat 
higher  pressure,  but  that  raising  the  pressure  beyond  a  certain 


quite  low  point  does  not  bring  about  any  increase  of  rapidity  of 
movement.  In  fact,  I  will  offer  a  tentative  opinion  that  2  ozs. 
per  tooth  supplies  ample  stimulus  for  the  utmost  rapidity  of  physi¬ 
ological  movement  of  which  bone  cells  are  capable.  It  seems  as 
if  there  is  a  certain  rate  of  bone  cell  activity  for  each  individual 
at  any  one  time,  and  that  this  can  be  put  into  full  operation  over 
a  certain  area  of  bone  by  a  certain  quite  low  stimulus,  but  that 
the  individual  is  incapable  at  that  time  of  a  greater  rate  of  cell 
activity  no  matter  what  the  stimulus.  On  this  supposition  an 
increase  in  the  area  of  bone  to  be  brought  into  activity  would 
necessitate  an  increase  of  pressure  up  to  a  certain  point,  but 
beyond  that  no  advantage  would  be  gained. 

The  rate  of  movement,  at  any  rate,  does  vary  in  different 
individuals,  and  in  the  same  individual  at  different  times,  and 
the  question  arises,  are  we  justified  in  trying  to  hasten  slow  move¬ 
ment  by  piling  on  pressure  ?  That  we  can  do  so  is,  I  think,  certain, 
but  the  increase  required  is  enormous,  and  the  resultant  movement, 
I  believe,  a  pathological  one.  We  get  conditions  favourable  for 
movement  of  this  sort  in  appliances  adjusted  by  screws,  in  which 
the  only  source  of  elasticity  is  the  supporting  tissues  of  the 
teeth,  principally,  one  supposes,  the  peridental  membrane,  but 
probably  also  the  bone  to  some  extent.  Now  the  range  of  move¬ 
ment  given  by  a  single  adjustment  where  we  are  dependent  on 
such  a  source  of  elasticity  is  obviously  extremely  small,  so  that 
even  if  the  initial  pressures  are  quite  high  very  frequent  adjustment 
will  be  required  in  order  to  make  the  series  of  intermittent  pressures 
overlap  and  so  approximate  to  a  continuous  pressure.  And  there 
is  a  very  real  danger  that  where  the  teeth  are  not,  so  to  speak, 
willing  to  move,  repeated  adjustments  will  build  up  an  extremely 
high  pressure,  as  the  screw  is,  mechanically,  well  fitted  to  do. 
Movement  will  be  brought  about,  but  it  will  be  movement  by 
damage,  with  or  without  repair.  The  difficulty  with  such  an 
appliance,  in  which  one  cannot  estimate  even  approximately  the 
pressure  which  is  being  used,  is  to  know  whether  the  teeth  are 
moving  under  persuasion  or  compulsion. 

When  we  come  to  the  upper  limit  of  pressures  the  position  as 
regards  evidence  is  even  more  unfavourable.  Oppenheim  produced, 
apparently,  thrombosis  in  the  periodontal  blood  vessels  and  other 
unfortunate  results,  by  what  he  calls  “  excessive  ”  pressures,  but 
he  gives  no  indication  of  what  the  amounts  were.  Naturally 
no  one  cares  to  experiment  in  that  direction  on  human  beings, 
and  those  who  have  reached  the  limit  unintentionally  have  not, 
at  any  rate,  published  the  amounts.  Fortunately  the  recuperative 
powers  of  the  mouth  are  considerable,  so  that  it  is  doubtful  if 
gross  permanent  damage  is  frequently  done  nowadays  by  excessive 
pressures.  The  common  sense  of  the  subject  seems  to  be,  as  Mr. 
H.  Chapman  has  said,  “  If  a  low  pressure  suffices,  why  use  a  high 
one  ?  ”  And  indeed  the  use  of  high  pressures  actually  entails 
such  disadvantages  that  it  is  surprising  that  anyone  is  ever  tempted 
in  that  direction.  For  in  addition  to  the  pain  frequently  associated 
with  them,  there  is  the  handicap  that  the  short  thick  springs  which 
produce  them  will  not  give  considerable  amounts  of  movement 
without  repeated  adjustment,  resulting  not  only  in  inconvenience 
but  in  loss  of  continuity  of  pressure.  It  seems  to  me  that  there 


one  touches  on  one  of  the  two  essential  factors  in  easy  rapid  move¬ 
ment  of  teeth — the  necessity  for  continuity  of  the  stimulus,  and 
that  belief  is  based  not  only  on  experience  but  on  the  theoretical 
ground  that  when  one  applies  a  stimulus  the  bone  cells  have  to 
change  from  a  resting  to  an  active  state  before  movement  can 
begin,  and  on  cessation  of  the  stimulus  the  cells  are  transformed 
to  the  resting  state,  so  that  a  series  of  intermittent  stimuli  acting 
over  a  very  short  range  tends  to  keep  the  cells  in  oscillation  between 
resting  and  active  without  producing  the  movement  which  should 
result  from  the  action  of  a  single  stimulus  acting  over  a  wider 
range. 

To  summarise  my  views  of  orthodontic  pressures  in  respect  of 
quantity  and  means  of  production :  I  do  not,  of  course,  advocate 
measurement  or  calculation  for  each  appliance,  but  that  the 
orthodontist  should  have  an  idea  of  the  pressure  exerted  by  some 
standard  piece  of  his  spring  material,  with  such  a  knowledge  of 
the  laws  governing  the  behaviour  of  springs  that  his  judgment  of 
whether  an  appliance  will  exert  a  "  sufficient  ”  or  an  “  excessive  ” 
pressure  will  be  automatic.  We  have  certainly  wide  limits  within 
which  we  can  allow  pressures  to  vary.  And  I  would  suggest  also 
that  in  order  to  get  continuity  of  stimulus  over  as  much  as  possible 
of  the  necessary  travel  of  the  teeth,  sources  of  elasticity  should  be 
chosen  of  such  a  nature  that  they  give  low  pressure  under  large 
deflections  within  the  elastic  limit.  The  conditions  necessary  for 
this  are  generally  high  elastic  limit  of  material,  considerable  effective 
length  of  spring,  and  small  thickness  of  spring. 

Distribution  of  Pressure  Action  and  Reaction. 

The  second  function  of  an  orthodontic  appliance,  as  I  analysed 
it  at  the  commencement,  is  the  distribution  of  the  action  and 
reaction  of  the  pressures  stored  in  the  source  of  elasticity,  and  it 
is  in  the  design  of  this  part  of  an  appliance  in  order  to  secure 
efficiency  that  the  greatest  difficulties  arise.  Two  physical  laws 
stand  out  as  of  importance  to  us  here.  First,  that  every  action 
produces  a  reaction  equal  in  amount  and  opposite  in  direction,  so 
that  every  time  the  orthodontist  makes  use  of  elasticity  in  the 
mouth  he  is  liberating  two  pressures,  one  which  he  wants,  one 
which  he  very  often  does  not  want.  The  amount  and  direction 
of  both  of  these  must  be  taken  into  account  in  the  design  and 
adjustment  of  every  appliance.  As  regards  amount,  the  subject 
of  these  unwanted  reactions  has  been  fairly  adequately  dealt  with, 
but  as  regards  direction  difficulties  arise  which  have  not  been 
properly  explained.  They  result  from  the  operation  of  a  second 
law,  that  the  action  of  a  pressure  applied  to  a  smooth  inclined 
plane  is  at  right  angles  to  the  surface  of  the  plane.  Now  the 
surfaces  of  the  teeth  are,  for  practical  purposes,  smooth,  and  they 
abound  in  inclined  planes,  planes  that  are  inclined  relative  to  one 
another,  and  especially  relative  to  planes  in  which  we  wish  to 
move  them.  Movements  are  commonly  required  in  the  plane  of 
the  arch,  consequently  our  pressures  are  arranged  to  act  along 
the  plane  of  the  arch,  and  indeed  the  necessity  of  maintaining 
function  in  the  mouth  makes  it  somewhat  difficult  to  arrange 
pressures  in  any  other  plane.  Now  when  these  pressures  are 
applied  to  surfaces  inclined  relative  to  that  plane,  their  effect  is 


diverted  into  a  different  plane.  A  very  common  case  of  this  is 
shown  in  Fig.  13.  Here  we  wish  to  move  the  central  incisors 
lingually,  using  the  first  molars  as  anchorage.  Strictly  analysed, 
the  path  taken  by  any  point  on  the  crowns  of  the  teeth  to  be 
moved  should  be  represented  by  the  arc  of  a  circle  having  its 
centre  approximately  at  the  apex  of  the  tooth  concerned,  but  in 
effect  it  is  as  if  the  crowns  of  the  centrals  were  to  be  moved  along 
the  plane  of  the  arch,  that  is,  the  action  and  reaction  should  be 
as  indicated  by  the  solid  line.  But  if  we  actually  apply  the  pressure 
along  this  plane  the  inclination  of  the  labial  surfaces  of  the  centrals 
diverts  the  line  of  action  and  reaction  to  the  plane  indicated  by 
the  dotted  line.  Now  the  effect  of  the  reaction  of  the  labial 
surface  of  the  incisors  is  transmitted  by  the  appliance  to  the  first 
molars,  consequently  the  tendency  of  the  reaction  is  to  tilt  these 
teeth  upwards  and  forwards  as  shown  by  the  dotted  line  B,  parallel 
to  the  line  A.  Incidentally,  of  course,  the  effect  of  the  action 
of  the  pressure  on  the  incisors  is  tending  to  move  them  in  a 
direction  downwards  and  backwards  in  a  proportion  determined 
by  the  angle  of  the  plane  of  action  and  reaction  to  the  plane  of 
the  arch,  but  as  they  have  considerably  more  resistance  to  down¬ 
wards  than  to  backwards  movement,  it  is  only  where  the  angle 
between  the  two  planes  approaches  a  right  angle  that  there  will 
be  any  tendency  to  elongate  the  incisors,  and  before  that  happens 
it  will  almost  inevitably  be  the  case  that  the  reaction  will  have 
tilted  the  molars.  The  result  of  tilting  of  the  molar,  or  of  what¬ 
ever  anchorage  there  may  be,  is  to  allow  the  appliance  to  slide  up 
the  incisor.  This  is  but  one  example  ;  we  meet  the  same  tendency 
in  applying  a  lingual  arch  to  move  labially  the  upper  incisors, 
the  lingual  surfaces  of  which  are  inclined  to  the  plane  of  the  arch ; 
and  I  am  sure  everyone  can  multiply  instances. 


One  can  see  three  ways  of  overcoming  the  difficulty  :• — 

(1)  Apply  the  pressure  to  a  surface  which  is  at  right  angles  to 
the  plane  of  the  arch,  either  by  choice  of  surface  to  which  the 
pressure  is  applied  as  in  Slide  14.  Here  the  spur  transfers  the 
pressure  from  the  upper,  inclined  part  of  the  labial  surface  to  the 


incisal  part  of  that  surface  which  is  commonly  much  less  inclined.  It 
is  not  practicable  to  bring  the  whole  labial  arch  down  to  the  incisal 
part  as  it  interferes  with,  and  is  itself  interfered  with,  by  mastica¬ 
tion.  It  is  to  be  noted  here,  and  the  rule  holds  good  for  all 
appliances,  that  where  action  or  reaction  is  transmitted  through 
an  appliance  from  one  part  of  the  mouth  to  another,  that  part  of 
the  appliance  must  itself  be  sufficiently  rigid  not  to  be  displaced 
under  working  conditions  in  the  mouth,  since  were  it  displaced  the 
angle  at  which  the  action  or  reaction  should  be  transmitted  will 
be  altered.  Here,  flexibility  of  the  labial  arch  will  allow  the  spur 
to  slip  upwards  on  to  the  inclined  portion  of  the  surface. 


Slide  15  shows  another  case  of  the  same  type.  By  bending 
the  end  of  the  auxiliary  spring  at  right  angles  to  the  spring,  pressure 
can  be  brought  below  the  level  of  the  gum  edge  on  to  the  vertical 
lingual  surface  of  the  cingulum.  Here  again  the  proportions  of 
the  lingual  arch  must  be  such  as  will  not  allow  the  spring  to  slide 
incisally  on  to  the  inclined  surface.  It  is  possible,  of  course,  also 
to  convert  a  surface  that  is  inclined  to  the  plane  of  the  pressure 
to  one  at  right  angles  to  it  by  a  suitably  shaped  band. 
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(2)  One  can  make  the  resistance  to  the  unwanted  part  of  the 
pressure  exceed  by  a  considerable  amount  that  to  the  useful  part. 
For  instance,  in  Fig.  16  the  auxiliary  spring,  being  applied  to  the 
inclined  lingual  surfaces  of  the  lower  incisors,  tends  to  tilt  the 
lingual  arch,  and  consequently  the  first  molars  upwards  and 
backwards.  A  band  and  spur  on  the  second  premolar,  engaging 
the  lingual  arch,  will  add  the  resistance  to  elevation  of  the  premolar 
to  the  resistance  to  tilting  of  the  molar,  so  that  though  the 
unwanted  reaction  remains,  the  resistance  to  it  is  likely  to  be  greater 
than  the  resistance  of  the  incisors  to  labial  movement. 

(3)  One  can  make  the  plane  of  pressure  at  right  angles  to  the 
surface  to  which  it  is  applied.  That  of  course  commonly  involves 
taking  the  plane  of  the  pressure  out  of  the  plane  of  the  arch,  and 
one  of  the  most  convenient  methods  of  doing  this  is  by  the  use 
of  intermaxillary  elastics,  as  in  Fig.  17.  Here  the  attachment 
of  the  elastics  to  the  upper  and  lower  appliances  is  so  arranged 
that  they,  and  consequently  the  pressures  they  apply,  are 
approximately  at  right  angles  to  the  inclined  labial  surfaces  of 
the  incisors.  Obviously,  as  the  incisors  are  tilted  lingually  the 


labial  surfaces  will  assume  positions  less  and  less  inclined  to  the 
plane  of  the  upper  arch,  so  that  eventually  they  will  have  become 
inclined  relative  to  the  direction  of  pressure  to  an  undesirable 
extent.  The  effect  will  be  that  the  pressure  transmitted  through 
the  labial  arch  will  tend  to  tilt  the  anchor  teeth  downwards  and 


backwards.  So  that  it  is  necessary,  as  the  incisors  move,  to  bring 
the  line  of  pressure  again  at  right  angles  to  the  labial  surfaces  of 
the  incisors.  This  is  readily  done,  of  course,  as  in  Slide  1 8, 
by  bringing  the  upper  attachment  of  the  elastics  forwards  and 
downwards  and  the  lower  upwards  and  backwards.  This  method 


(Fig.  20.)  Mr.  Harold  Chapman’s  suggested  alternative  for 
stabilising  molar  anchorage. 


does  not  involve  any  difficulties  with  unwanted  reactions  in  the 
lower  teeth  provided  the  lingual  or  labial  arch  is  so  arranged  as 
to  distribute  the  reactions  over  the  lower  incisors  and  canines 
as  well  as  the  molars.  One  can  even  use  these  reactions  at  times, 
as  in  Fig.  19,  to  reduce  a  moderate  close  bite. 


Discussion. 

The  President  inquired  what  means  Mr.  McKeag  used  for 
strengthening  the  pressure  on  his  springs.  Mr.  McKeag  brought  out 
in  the  paper  the  essentials  of  correct  construction — a  familiarity  with 
the  appliances  used,  and  the  ability  to  adjust  them  and  make  them 
correctly.  The  members,  he  thought,  would  now  appreciate  what 
they  owed  to  the  firms  which  produced  some  of  the  finest  wires,  and 
also  what  they  owed  to  the  men  behind  those  firms — the  metal-workers 
and  drawers,  in  producing  such  a  wonderful  tensile  strength. 

Mr.  Rt.  Lindsay  thanked  Mr.  McKeag  for  what  might  be  described 
as  a  post-graduate  discussion  of  certain  studies  which  most  of  the 
members  were  beginning  to  forget— he  meant  their  physics  and  their 
metallurgy  of  earlier  years.  He  had  the  reflection  that  if  those  who 
taught  physics  and  metallurgy  to  dental  students  would  illustrate 
their  teaching  by  practical  dental  examples,  such  as  the  members 
had  been  looking  at  on  the  screen  that  evening,  those  subjects  would 
be  very  much  more  interesting  and  more  useful  to  dental  students  ; 
and  many  of  those  present  would  not  have  arrived  at  their  present 
age  destitute  very  largely  of  an  intimate  knowledge  of  the  things 
about  which  Mr.  McKeag  had  been  talking.  He  had  been  rather 
astonished  to  find  that  Mr.  McKeag  had  not  included  the  screw 
among  those  agents  which  might  be  used  to  apply  orthodontic  pressure, 
especially  as  it  had  been  associated  with  the  name  of  a  very  prominent 
member  of  the  Orthodontic  Society.  Mr.  McKeag  had  remedied 
that  to  some  small  extent  in  the  latter  part  of  his  paper  by  condemning 
the  screw  out  and  out ;  it  seemed  to  him  (Mr.  Lindsay)  that  Mr. 
McKeag  had  the  same  objections  to  the  screw  wrongly  used  as  one 
might  have  to  the  spring  wrongly  used,  and  that  there  was  still  some¬ 
thing  to  be  said  for  intermittent  pressure  in  orthodontic  practice. 
It  had  to  be  remembered  that  Nature,  in  so  far  as  they  understood 
her  methods,  especially  in  the  growth  of  bone  and  other  structures 
did  act  in  an  intermittent  way  ;  a  violent  phase  of  activity  was 
succeeded  by  a  quiescent  stage.  Therefore  there  was  something  to 
be  said  for  the  action  of  the  screw.  It  was  interesting  to  note  with 
regard  to  rubber,  that  they  were  dealing  with  inherent  elasticity' — an 
inherent  property  of  the  material,  while  with  regard  to  the  metal 
springs  they  were  not  dealing  with  the  inherent  elasticity  which  every 
metal  possessed,  but  with  an  acquired  elasticity  due  to  the  form  of 
the  metal  or  the  treatment  which  it  had  undergone;  he  would  not 
be  inclined,  as  a  metallurgist,  to  endorse  the  President's  thanks  to 
the  trade-people  for  having  relieved  practitioners  of  so  much  of  the 
necessity  for  understanding  the  properties  of  materials.  He  thought 
it  would  be  much  better  if  practitioners  were  forced  to  discover  by 
experiment  and  use  the  properties  of  the  metals  and  the  manner  in 
which  they  should  be  applied.  He  had  been  very  much  interested 
in  that  definition  of  orthodontic  force  which  Mx.  MxKeag  had  given 
in  which  he  referred  to  orthodontic  pressure  as  being  meant  to 
stimulate  movement  in  the  bone.  That,  it  appeared  to  him,  was  one 
of  those  essential  things  which  orthodontists  were  sometimes  apt  to 
forget.  They  aimed  at  the  stimulation  of  movement  in  the  tooth 
and  then  disaster  sometimes  came.  Was  it  not  getting  more  and 
more  to  be  recognised  that  the  orthodontist  had,  as  his  main  object 
the  stimulation  of  the  growth  process  which  might  have  been  slowed 
up  or  arrested  from  some  reason  or  other  in  the  denture,  and  that 
pressure  therefore  should  be  of  a  nature  simply  designed  to  awaken 
the  natural  forces  in  the  bone  to  their  proper  work,  and  to  assist  those 
forces  to  such  a  degree  as  was  possible  ?  He  thought  that  if  ortho¬ 
dontists  accepted  that  idea  with  regard  to  orthodontic  work  there 
would  be  fewer  of  those  failures  which  even  the  least  candid  were 
inclined  to  admit,  and  there  would  be  less  risk,  in  after  years  of 
periodontal  disease.  5 


Mr.  G.  Northcroft  congratulated  Mr.  McKeag  on  his  presentation 
of  the  subject,  which  would  prove  the  more  valuable  the  more  it  was 
thought  about.  One  point  had  struck  him  as  being  of  interest,  and 
that  was  the  reduction  in  diameter  of  the  loop  of  the  labial  arch  which 
was  shown  early  on  in  the  paper — was  Mr.  McKeag  in  the  habit  of 
soldering  in  a  sectional  loop  of  a  smaller  diameter,  or  how  did  he 
reduce  the  diameter  of  the  loop  ?  It  seemed  a  sound  idea,  in  that  it 
obviously  increased  the  resiliency  of  the  arch  while  maintaining  rigidity. 
He  himself  was  also  among  the  many  practitioners  who  had  on  occa¬ 
sions  found  use  of  pressure  by  screws  very  advantageous,  and  he 
could  not  agree  with  Mr.  McKeag  in  his  condemnation  of  that  method 
of  applying  pressure.  The  more  practice  one  had  with  auxiliary 
springs  the  more  one  noted  the  extraordinary  efficiency  of  a  very 
small  amount  of  pressure.  Another  interesting  point  brought  out 
was  when  a  tooth  had  to  be  moved  in  or  out  of  an  arch,  one  had 
to  take  sometimes  into  consideration  the  distributed  pressures  over 
more  than  one  tooth  ;  therefore  it  was  legitimate  to  increase  the 
pressure  of  a  spring,  but  one  did  not  necessarily  increase  the  pressure 
on  the  particular  tooth  because  the  pressure  became  distributed  over 
more  than  one  tooth. 

Mr.  B adcock  also  thanked  Mr.  McKeag  for  his  paper.  He  gathered 
that  one  of  Mr.  McKeag’s  objections  to  the  screw  was  that  it  was 
difficult,  or  impossible,  to  gauge  the  amount  of  pressure  one  was 
using.  He  thought  it  could  be  summed  up  quite  simply  as  follows — 
that  if  the  tooth  became  the  least  degree  tender  one  was  using  too 
much  ! 

Mr.  H.  Chapman  said  that  one  could  quite  understand  that  Mr. 
McKeag  had  been  able  to  improve  the  efficiency  of  his  appliances, 
after  the  demonstration  which  he  had  given  that  evening.  He,  too, 
had  experienced  the  same  phenomenon  as  Mr.  McKeag,  namely,  how 
the  rapidity  of  the  occlusal  changes  varied  in  individuals.  One 
seemed  sometimes  to  be  treating  a  case  for  twelve  months,  and  very 
little  happened  ;  and  then  in  the  next  three  months  there  was  suddenly 
a  complete  transformation  without  one  having  done  anything  in 
particular.  It  seemed  that  during  that  time  there  had  been  preparatory 
changes  in  the  tissues  to  enable  those  things  to  happen  suddenly  as  it 
were.  Mr.  McKeag  said,  “The  ill  results  are  seen  more  in  the  reactions 
than  in  the  actions,  so  that  the  anchor  teeth  are  tilted/’  If  Mr.  McKeag 
was  referring  there  to  the  use  of  intermaxillary  traction  they  were 
not  thinking  of  the  same  thing.  It  had  only  just  occurred  to  him  that 
the  reference  might  be  particularly  to  intermaxillary  traction.  It 
seemed  to  him  rather  difficult  to  gather  how  the  reactions  in  the  anchor 
teeth  would  occur  to  such  an  extent  to  tilt  them,  unless  the  apparatus 
were  not  fitted  so  that  it  was  at  rest  on  the  anchor  teeth  or  would 
produce  only  desired  movements.  In  that  case  one  would  have  the 
auxiliary  springs — supposing  one  were  moving  the  teeth  by  auxiliary 
springs — moving  the  anchor  teeth.  He  quite  agreed  that  that  was 
possible,  but  he  should  think  it  very  rarely  happened  unless  appliances 
were  misused,  and  he  did  not  believe  Mr.  McKeag  did  that.  It  was 
possible  in  the  course  of  attempting  to  move  lower  incisors  forward 
against  upper  incisors  (the  overbite  being  excessive)  which  were  not 
going  forward  at  the  same  time.  Then  he  had  seen  the  molars  go 
back.  In  only  two  other  cases,  in  which  he  did  not  suspect  the 
overbite  as  a  contributory  cause,  had  he  seen  that  happen.  The 
second  deciduous  molars  were  the  anchor  teeth,  and  a  space  would 
repeatedly  occur  between  the  second  deciduous  molars  and  the  first 
deciduous  molars.  The  cause  of  that  he  had  never  been  able  to  satisfy 
himself  upon.  He  had  wondered  whether  Mr.  McKeag  tended  to 
eliminate  the  use  of  bands  for  auxiliary  purposes  as  he  did,  and  he 
suggested  for  the  purpose  of  preventing  the  molar  teeth  tipping, 
instead  of  a  band  on  the  premolar,  that  the  same  effect  could  be  got 
by  soldering  to  the  band  or  to  the  end  of  the  arch  a  piece  of  wire 


which  extended  distally  and  rested  in  the  lingual  sulcus  and  just  on 
the  occlusal  or  distal  surface  of  the  molar  behind.  The  way  in  which 
the  upper  anchor  teeth  tilted  during  the  use  of  intermaxillary  traction 
seemed  to  him  to  bring  the  distal  aspect  of  the  teeth  to  a  lower  level 
than  the  teeth  behind,  and  if  the  latter  could  be  used  as  a  source  of 
anchorage  the  extra  band  could  be  eliminated.  He  desired  to  ask 
Mr.  McKeag  if  he  had  used  the  auxiliary  spring  for  moving  lower 
incisors  forward  without  shortening  them.  He  was  thinking  of  the 
one  which  impinged  below  the  margin  of  the  gingiva,  and  whether 
that  could  not  be  made  effective  over  two  or  three  teeth  by  soldeiing 
short  vertical  spurs  to  it.  That  was  one  of  the  difficulties  arising 
from  the  use  of  auxiliary  springs — that  an  auxiliary  spring  in  moving 
lower  incisors  forward  in  nearly  every  case  tended  to  depress  them, 
and  personally  he  had  not  been  able  to  find  a  satisfactory  way  of 
dealing  with  it.  It  was  interesting  to  bear  in  mind  in  regard  to  these 
stresses  that  Lourie  used  appliances  in  which  the  anchor  portion  of 
the  appliance  was  a  thin  auxiliary  spring  wire,  and  that  the  other 
portion  was  a  thick  gauge  wire.  It  showed  how  all  these  things 
could  be  reversed  if  one  cared  to  think  about  them.  He  was  extremely 
indebted  to  the  author  for  his  very  admirable  paper  and  his  excellent 
illustrations. 

Mr.  McKeag,  in  reply,  said  the  President  had  asked  a  question  as 
to  how  the  pressures  given  were  tested.  He  hoped  the  members 
would  not  be  shocked  when  he  said  that  a  great  many  of  them  were 
tested  with  an  ordinary  letter  weight.  He  did  not  think  the  degree 
of  accuracy  necessary  was  very  great.  Some  of  the  pressures  were 
tested  with  Dr.  Fuel's  dynamometers.  In  the  Proceedings  of  the 
International  Orthodontic  Congress  there  was  a  description  of  a  very 
complicated  appliance  for  testing  the  pressures  exerted  by  orthodontic 
appliances.  Although  he  would  be  extremely  interested  to  have  such 
an  instrument,  he  did  not  think  an  elaborate  appliance  like  that  was 
necessary.  A  variation  of  J  oz.,  as  one  might  easily  get  in  testing 
pressures  with  somewhat  crude  means,  would  be  of  no  importance 
at  all. 

Mr.  Lindsay  had  raised  some  very  interesting  points — first  of  all 
about  the  screw.  He  hoped  he  had  not  made  himself  to  appear  to 
condemn  the  screw  completely  ;  the  point  he  had  wanted  to  make 
had  been  that  it  was  extremely  difficult  with  the  screw  to  estimate 
how  much  pressure  one  was  applying.  Certainly  one  could  estimate 
that  to  some  extent  by  the  tenderness  of  the  teeth  ;  but  there  were 
two  objections  to  that — one  was  that  some  children  would  cry  hurt 
when  there  was  no  excess  of  pressure  on  the  teeth  at  all,  and  other 
children  were  very  heroic  and  would  make  no  complaint  even  if  the 
teeth  were  extremely  painful ;  and  the  other  objection  was  that  screw 
appliances  were  very  commonly  used  not  under  the  adjustment  of 
the  dentist  at  all,  but  under  the  adjustment  of  the  patient ;  and 
children  would  go  on  adjusting  and  adjusting,  and  there  was  nothing 
to  show  whether  the  teeth  were  being  moved  under  compulsion  or 
under  persuasion.  There  was  a  misconception  about  the  screw.  The 
screw  could  not  generate  pressure  at  all.  It  could  not  even  store 
pressure.  The  only  thing  the  screw  could  do  was  to  adjust  pressure. 
It  could  only  adjust  the  pressure  which  was  generated  by  elasticity 
in  something  else.  In  a  rigid  screw-adjusted  appliance  the  elasticity 
could  only  come  from  tissues  themselves — from  the  periodontal 
membrane  or  the  bone.  That  was  the  theoretical  objection  to  a 
screw — that  the  range  of  movement  which  could  be  obtained  from 
a  single  adjustment  dependent  on  elasticity  from  those  tissues  must 
be  very  small,  unless  the  pressures  were  made  enormous. 

Intermittency,  as  Mr.  Lindsay  had  said,  was  a  characteristic  of 
growth,  but  it  was  intermittence  in  quite  a  different  sense,  in  that 
the  periods  were  much  longer  than  intermittences  as  he  understood 


it  in  orthodontics.  Nature  did  not,  as  he  understood  it,  bring  inter- 
mittence  to  the  point  to  which  it  was  brought  in,  say,  an  appliance 
adjusted  by  a  screw.  Nature's  periods  were  very  much  longer.  A 
child  might  have  a  period  of  active  growth  of  two  or  three  months 
but  not  for  a  couple  of  days,  he  thought. 

Mr.  Pitts  had  raised  the  subject  of  knowledge  of  physics  and  the 
teaching  of  physics,  in  opposition  to  Mr.  Lindsay's  views  on  the 
subject,  and  had  suggested  that  a  book  of  formulae  should  be  produced. 
The  position  so  far  as  he  himself  was  concerned  was  that  he  had  been 
taught — or,  rather,  he  had  been  expected  to  learn — mechanics  as  an 
undergraduate,  and  he  had  been  extremely  bad  at  it.  He  remembered 
one  examination  at  which  he  had  failed  to  achieve  any  marks  at  all. 
At  the  viva  voce  examination  the  examiner  had  said  to  him,  “  I  am 
afraid  mechanics  is  hardly  your  subject,"  and  he  quite  agreed  with 
him.  But  the  knowledge  which  he  had  gained,  although  apparently 
he  had  forgotten  it  all,  had  been  at  the  back  of  his  mind  all  the  time 
and,  more  or  less  unconsciously,  had  been  guiding  him  in  working 
with  orthodontic  appliances.  Merely  to  have  known  something  about 
mechanics  at  one  time  gave  one  an  eye  for  judging  what  an  appliance 
was  doing,  and  that,  he  thought,  was  what  a  practitioner  wanted  ; 
he  did  not  want  to  measure  angles  and  pressures,  but  wanted  to  get 
a  knowledge  which  would  enable  him  properly  to  judge  what  his 
appliances  were  doing.  Mr.  Pitts  raised  the  question  of  how  these 
formulas  could  be  applied  to  the  ribbon  arch.  The  material  being 
elastic  metal  and  the  shape  of  the  ribbon  arch  being  comparable  to 
the  examples  he  had  shown,  the  main  formula  which  he  (Mr.  McKeag) 
had  given  applied  in  just  the  same  way,  except  that  for  diameter  one 
had  to  substitute  the  breadth  multiplied  by  depth  cubed.  It  had 
occurred  to  him  that  it  might  be  useful,  when  the  paper  was  published, 
to  give  the  mathematics  as  a  sort  of  appendix,  but  they  were  not 
interesting  in  themselves  and  quite  unessential  for  the  purposes  of  the 
paper  ;  but  it  might  be  of  some  assistance  if  they  were  given  as  an 
appendix. 

Mr.  Northcroft  had  asked  about  the  illustration  shown,  where  the 
diameter  of  material  in  a  loop  for  a  labial  arch  was  reduced.  When 
he  did  that  he  did  it  by  soldering  in  a  piece.  He  found  that  a  joint 
could  be  made  quite  strong  by  overlapping  the  two  pieces.  He  did 
not  find  it  necessary  to  make  the  anterior  part  of  the  labial  arch  in 
those  circumstances  any  thicker  than  the  loop.  The  part  which  was 
subject  to  severe  stress  was  that  which  was  attached  to  the  body  of 
the  appliance,  and  that  was  only  transmitting  pressure  and  not  storing 
pressure — it  was  not  being  used  as  a  source  of  elasticity,  so  it  could  be 
made  as  thick  as  was  convenient.  What  he  had  been  doing  lately 
in  the  way  of  that  type  of  appliance  was  to  use  a  stout  piece  of  metal 
for  the  posterior  part  of  the  labial  wire,  and  soldering  to  it  a  length  of 
much  thinner  wire,  generally  about  .26  or  .28  in.  That  formed  the 
loop,  and  also  the  anterior  part  of  the  arch. 

Mr.  Chapman  had  raised  some  points  which,  he  was  afraid,  he  would 
have  considerable  difficulty  in  dealing  with.  He  quite  agreed  that 
one  did  quite  commonly  get  rest  periods  in  children.  Nothing  seemed 
to  happen,  no  matter  what  one  did,  and  it  was  just  that  sort  of  thing 
which  tempted  one  to  build  up  pressures.  He  himself  used  to  do 
that,  and  twiddle  about  with  the  teeth,  but  he  had  now  given  it  up. 
If  teeth  would  not  move  he  left  them  alone,  and  he  found  if  he  left 
them  alone  progress  might  be  slow,  but  it  went  along  just  as  well 
as  if  he  fussed  about  with  them,  and  it  gave  him  an  easy  mind  that 
he  was  not  putting  great  pressures  on  the  teeth.  He  had  never  found, 
short  of  increasing  the  pressures  to  an  enormous  extent,  that  increase 
of  pressure  was  of  any  benefit  in  speeding  up  movement. 

With  regard  to  the  tilting  of  the  molar  anchorage  under  the  re¬ 
actions,  it  had  come  to  his  mind  when  he  had  been  preparing  the 


paper,  because  he  had  had  some  time  ago  some  most  unfortunate 
experiences  in  that  direction  ;  and  it  had  been  the  working  out  the 
cause  of  those  experiences  that  had  put  him  on  to  trying  to  get  at 
the  mechanics  of  what  controlled  the  direction  of  actions  and  reactions 
on  inclined  incisors.  The  illustrations  he  had  given  were  purely 
illustrations  ;  they  were  not  at  all  intended  as  an  exhaustive  list  of 
the  possibilities.  They  were  merely  illustrations  of  the  three  principles 
which  he  had  attempted  to  formulate  for  the  means  of  overcoming 
the  results  of  those  unwanted  reactions  due  to  the  inclination  of  the 
planes  of  the  teeth  relative  to  the  plane  in  which  one  wanted  to  move 
them.  With  regard  to  the  spur  band  of  which  Mr.  Chapman  spoke, 
he  thought  he  had  only  used  it  once  in  his  life.  He  did  not  intend  it 
to  be  taken  as  a  thing  he  particularly  recommended.  It  was  simply 
an  illustration  which  had  occurred  to  him  of  a  means  of  increasing 
the  resistance  to  the  unwanted  reaction.  He  was  quite  sure  there 
were  much  better  means  ;  in  fact  he  much  preferred  the  means  which 
Mr.  Chapman  had  suggested  for  overcoming  the  unwanted  reaction 
in  that  particular  case. 

With  regard  to  using  spurs  soldered  to  an  auxiliary  spring  for  labial 
movement  of  lower  incisors  without  depressing  them,  he  thought  the 
difficulty  was  purely  a  technical  one.  If  one  could  solder  the  little 
spurs  in  exactly  the  right  place,  and  at  exactly  the  right  angle,  he  was 
sure  it  would  work  admirably.  Certainly  it  had  been  of  enormous 
assistance,  in  moving  individual  teeth,  to  turn  a  very  short  length 
of  the  end  of  the  auxiliary  spring,  so  that  it  got  just  under  the  edge 
of  the  gum,  as  shown  in  the  illustration,  to  bear  on  the  vertical  surface 
rather  than  on  the  inclined  surface  which  ordinarily  presents  itself 
above  the  level  of  the  gum  on  the  lingual  surfaces  of  incisors. 

He  would  like  to  mention  that  he  had  some  very  pretty  illustrations 
done  by  Miss  Wilson,  and  he  had  thought  that,  since  Miss  Wilson  had 
been  able  to  produce  such  beautiful  pictures,  he  could  do  the  same 
himself.  Some  of  the  slides  had  been  done  by  himself.  The  members 
would  have  noticed  that  some  were  very  attractive  and  some  very 
much  the  reverse.  The  former  had  been  done  by  Miss  Wilson  and  the 
latter  had  been  done  by  himself. 


SOME  ELEMENTARY  PRINCIPLES  OF  BIOLOGY  APPLIED 

TO  ORTHODONTIC  PRACTICE.* 


By  Norman  Gray,  H.D.D.  R.C.S.Edin.,  L.D.S.Liv. 

In  presenting  my  paper  on  “  Some  Elementary  Principles  of  Biology 
applied  to  Orthodontic  Practice,”  I  do  not  propose  to  draw  yonr 
attention  to  anything  original  or  new,  but  rather  to  emphasise 
some  fundamental  principles  laid  down  in  the  very  comprehensive 
report  of  the  Education  Committee  to  the  B.S.S.O.  in  1925. 1  The 
Report  defines  dental  orthopaedics  as  “  the  study  of  the  growth  and 
development  of  the  jaws  and  face  particularly,  and  the  body 
generally,  as  influencing  the  positions  of  the  teeth,  the  study  of 
the  action  and  reaction  of  internal  and  external  influences  on  this 
development,  and  finally  the  prevention  and  correction  of  perverted 
and  arrested  development.”  This  strongly  suggests  the  biological 
point  of  view.  The  report  states  that  “  the  aims  of  orthodontic 
practice  are  to  obviate  the  evils  of  irregularities  of  the  teeth  which 
are  frequently  so  gross  as  to  constitute  an  obvious  defect  of  feature, 
often  accompanied  by  perverted  respiratory  function,  impaired 

*  Transactions  of  British  Society  for  the  Study  of  Orthodontics. 

1  Definition  B.S.S.O.  Education  Commission  Report  Tran9.  1925. 


biting  power,  and  an  increased  liability  to  pyorrhoea  and  dental 
caries;  they  should  be  both  preventive  and  curative." 

The  complex  problems  in  this  field  are  essentially  biological  in 
their  nature,  although  at  present  our  method  of  treatment  is 
mechanical.  We  apply  force  to  the  teeth  by  means  of  levers  and 
springs,  and  therefore  a  great  proportion  of  dentists  think  that 
orthodontia  is  nothing  more  or  less  than  a  mechanical  problem. 

A  surgical  operation  is  a  mechanical  process,  scalpels,  forceps, 
needles — mechanical  from  start  to  finish,  but  no  one  would  consider 
a  knowledge  of  the  technique  a  sufficient  qualification  for  surgery. 
Knowledge  of  this  kind  is  found  in  the  study  of  vital  phenomena — 
biology  and  its  allied  subjects. 

Dr.  Leroy  Johnson,2  upon  whose  teaching  and  writing  I  base 
this  paper,  states  that  the  foundation  of  the  biological  point  of 
view  in  orthodontia  is  “  That  form  of  structure  is  the  result  of  an 
inter-action  of  function  and  structure,  and  that  in  the  ultimate, 
function  is  the  determining  factor  in  form  development."  This 
is  the  point  I  wish  to  stress.  I  shall,  therefore,  have  to  repeat  it 
frequently.  The  only  way  to  repeat  without  monotony  is  to  do 
it  openly  and  frankly. 

In  orthodontic  problems  we  are  dealing  with  the  results  of  per¬ 
verted  developmental  processes.  Development  is  the  result  of  the 
mutual  action  of  function,  environment  and  heredity.  It  is  this 
that  imposes  all  the  qualifications  in  diagnosis  and  prognosis.  The 
first  two  we  can  influence,  the  last  we  cannot.  The  form  of  structure 
is  never  entirely  determined  by  one  force  alone.  More  and  more 
biologists  produce  evidence  to  support  the  belief  that  the  factors  of 
development  are  inherent  in  the  cell  as  much  as  external  environment. 

E.  G.  Conklin,  in  his  book,  “  Heredity  and  Environment,"3 
page  213,  states  that  “  The  entire  organism  develops  out  of  the 
germ  and  the  organisation  of  the  germ  determines  all  the  possi¬ 
bilities  of  development,  though  the  actual  realisation  of  any 
possibility  is  dependent  upon  environment  stimuli." 

The  intrinsic  vital  forces  within  the  germ  cells  fix  the  possibilities 
of  development  and  set  bounds  which  cannot  be  passed.  This  is 
a  fundamental  principle.  We  inherit  the  possibility  to  grow  to 
a  certain  size,  but  whether  the  inherent  possibilities  we  possess 
are  realised  depends  largely  upon  the  environment  in  which  we  live. 

The  anthropologists  tell  us  the  human  face,  nose  and  jaws  are 
retrogressing.  That  in  the  gradual  evolution  of  the  brain  of  modern 
man,  material  that  once  went  to  form  the  facial  bones  has  been 
utilised  for  the  cranium.  That  retrogressive  changes  have  taken 
place  in  the  human  face  we  cannot  question ;  we  have  clinical 
evidence  every  day  in  missing  third  molars,  premolars  and  incisors, 
and  possibly  impactions,  etc.,  but  the  causation  of  these  is  still  a 
matter  of  controversy. 

It  seems  that  life  is  a  balance  of  forces.  The  evolution  of  certain 
structures  is  made  possible  by  the  atrophy  of  others. 

When,  without  due  consideration  we  adjust  appliances  to  badly 
crowded  teeth,  to  expand  the  mouth,  as  we  say,  we  may  be  trying 
to  correct  in  one  local  region  a  condition  that  is  inherited,  and 

2  Leroy  Johnson,  “  Field  of  Orthodontics/'  Cosmos,  1923. 

3  E.  G.  Conklin,  "  Heredity  and  Environment,"  Princetown  University 
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so  beyond  all  mechanical  influence.  Many  cases  respond  to  present 
methods  of  treatment,  some  do  not,  and  I  venture  to  suggest  that 
a  very  potent  cause  of  faulty  prognosis  is  our  circumscribed  point 
of  view. 

Biology  is  the  general  science  of  organisms,  plants  and  animals 
alike.  It  deals  with  that  peculiar  activity  we  call  life.  The 
Encyclopaedia  Britannica4  describes  it  as  a  general  science,  because 
it  includes  the  special  sciences  of  botany,  zoology,  bacteriology, 
anatomy  and  physiology. 

It  deals  with  :• — 

(1)  Analysis  of  structures  both  macroscopic  and  microscopic. 

(2)  Analysis  of  functional  activity.  How  does  it  work  to  keep 
things  going  (physiology)  ? 

(3)  Embryology  which  inquires  into  development  and  investigates 
the  factors  that  are  operative  in  growth. 

(4)  ^Etiology  asks,  How  have  these  organisms  come  to  be  as  they 
are,  both  as  regards  themselves,  and  as  regards  their  inter-relations  ? 

A  knowledge  of  microscopic  and  macroscopic  anatomy  of  teeth, 
periodontal  membrane,  alveolar  bone  and  surrounding  muscles, 
is  of  little  value  to  the  practising  orthodontist  unless  he  appreciates 
relationship  of  these  parts  to  one  another,  for  the  various  tissues 
do  not  act  alone,  but  are  integral  parts  of  that  organisation  which  is 
life,  and  which  when  broken  down  leads  to  disease,  disharmony, 
death. 

The  general  teaching  of  anatomy  in  hospital  leads  to  curious 
ideas  about  bone.  One  cannot  help  getting  the  idea  that  bone 
is  a  solid  structure,  hard  and  unyielding.  Such  is  the  nature  of 
dead  bone,  but  not  the  living.  Although  bone  feels  hard  to  the 
touch,  and  sometimes  will  cause  us  an  infinite  amount  of  trouble 
in  a  difficult  extraction,  it  is  the  most  highly  specialised  of  the 
connective  tissues.  From  the  standpoint  of  physiology,  bone  is 
secondary  to  muscle,  therefore  the  latter  dominates  its  development. 
This  cannot  be  too  strongly  emphasised.  The  form  of  bone  is  the 
sum  total  of  the  many  forces  of  heredity  and  environment,  and 
partly  of  the  mechanical  and  chemical  influences  to  which  it  is 
subjected  during  growth.  Bone  is  a  cellular  tissue  readily  pene¬ 
trated  by  the  developing  nerves  and  blood  vessels. 

The  effect  of  the  lack  of  use  on  the  growth  of  bones  deserves 
investigation.5  Allison  and  Brooks  in  “  A  Clinical  Study  in  the 
Changes  in  Bone  which  result  from  Non-use,”  state  that  growth 
in  length  and  thickness  of  bones  takes  place  in  complete  absence 
of  any  use  whatever.  They  also  state,  however,  that  lack  of  use 
of  an  extremity  during  a  period  of  growth  will  ultimately  result 
in  a  shortened  extremity. 

Mechanical  fixation  of  the  long  bones  will  frequently  cause  bone 
atrophy.  That  is  an  accepted  fact  which  we  must  consider  carefully 
in  the  construction  of  our  orthodontic  appliances.  In  the  degree  that 
we  limit  physiological  movement  of  the  teeth  in  normal  function, 
we  create  conditions  favourable  to  atrophic  changes  in  the  alveolar 
bone  of  the  jaw.  Those  of  you  who  are  acquainted  with  the  pin 
and  tube  appliance  or  any  rigidly  fixed  appliance  in  which  multiple 

4  “  Encyclopaedia  Britannica.” 

6  Allison  &  Brooks,  “  Bone  Atrophy,”  Archives  of  Surgery,  November,  1922. 


teeth  are  banded  together,  will  have  noticed  how  frequently  the 
teeth  are  loosened ;  obviously  a  change  has  taken  place  in  the 
alveolar  bone.  Leroy  Johnson,  in  an  article  entitled  “  Growth 
and  Development  ”  in  the  Cosmos,  says  it  is  difficult  to  think  of  a 
more  effective  way  to  prevent  growth  processes.  Similarly,  the 
locking  of  an  upper  incisor  inside  the  bite  will  quite  often  cause 
looseness  of  the  lower  opponent.  Again  an  atrophic  change  through 
lack  of  function  has  taken  place. 

As  with  bone,  so  with  muscles,  the  teaching  of  anatomy  in  the 
dissecting-room  leaves  a  faulty  impression.  The  student  imagines 
that  each  bundle  of  muscle  fibres  is  an  entity.  He  learns  of  each 
its  distinctive  name,  its  origin  and  insertion  and  its  action.  He  is 
taught  that  the  action  of  the  masseter  is  to  close  the  jaw,  the 
interior  pterygoids  pull  it  one  way  and  the  exterior  pterygoids 
pull  it  another,  and  so  he  believes  that  each  movement  of  the 
mandible  is  merely  a  question  of  the  contraction  of  certain  well- 
developed  muscles.  Sir  Arthur  Keith  in  “  Menders  of  the  Maimed/'6 
page  96,  says,  “  There  is  no  such  thing  as  a  single  muscle  in  the 
living  organism  with  which  physicians  and  surgeons  have  to  deal ; 
every  muscle  is  woven  into  a  functional  complex.”  Muscles  move 
and  act  in  groups.  The  study  of  embryology  teaches  one  to  better 
understand  the  functional  inter-dependence  of  these  muscle  groups. 
Reading  different  authorities  on  this  .subject  has  made  me  careful 
about  prescribing  exercises.  One  cannot  prescribe  exercises  unless 
one  is  sure  the  group  is  sub-normal.  If  subnormal  doubtless  well- 
devised  exercises  can  be  very  beneficial,  but  one  can  easily  start 
habit  movements  capable  of  greater  harm  than  the  presumed  muscle 
weakness  could  do.  I  say  “  presumed  ”  because  we  still  lack 
sufficient  data  for  comparison  of  facial  muscle  norms,  although  I 
should  be  the  last  one  to  discount  the  work  of  Dr.  Sheldon  Friel. 
A  patient  of  mine  (a  girl  of  20)  is  very  attractive  and  dainty  in 
every  respect  except  for  her  lips,  which  are  dreadfully  coarsened. 
I  believe  this  condition  can  be  attributed  solely  to  an  unchecked 
habit  of  twisting  the  lips  with  her  fingers.  I  have  often  noticed 
thickened  fibrous  tissue  in  the  lips  caused  by  the  irritation  of  a  typi¬ 
cal  mouth  breather,  but  the  tone  of  the  girl's  lips  is  quite  different. 

It  is  comparatively  easy  to  control  the  large  skeletal  muscles 
by  the  Sandow  systems  of  prescribed  exercises,  etc.  etc.,  but  the 
same  simple  control  of  the  face  must  not  be  expected.  Consider 
too  the  peculiar  susceptibility  of  the  facial  muscles  to  squints, 
twitchings  and  mannerisms.  Formerly  I  encouraged  muscle 
exercises  of  all  sorts,  but  the  only  suggestion  I  dare  offer  now  is  a 
more  vigorous  mastication  of  fibrous  foods  and  extra  deep  breathing 
exercises  at  school. 

With  regard  to  the  nervous  and  vascular  structures,  I  am  not 
able  to  discover  any  suitable  authority  to  quote  in  this  paper, 
but  the  blood  vessels  are  not  toneless  tubes  injected  with  red  lead 
in  real  life.  Their  function  is  vital  in  bringing  nutriment  to  the 
part,  and  so  one  can  conceive  that  lack  of  function  or  even  pressure 
from  ill-fitting  or  untended  vulcanite  expansion  plates  might 
interfere  with  this  supply  of  blood  nourishment.  The  development 
of  vessels  must  be  largely  adapted  by  the  direct  requirements  of 

6  Sir  Arthur  Keith,  "  Menders  of  the  Maimed,”  p.  96.  Oxford  University- 
Press,  1919. 


the  part  it  supplies.  Nerves  are  intimately  associated  with  the 
muscles  in  development  and  are  as  functional  and  inter-related  as 
bone  and  muscle. 

This  brief  summary  of  the  dental  structures  is  not  to  labour 
the  obvious,  but  to  emphasise  the  vastly  different  characteristics 
of  the  component  parts  of  the  jaws  and  teeth  and  soft  parts,  and  the 
different  factors  involved  in  development.  The  teeth  are  supported 
on  all  sides  by  tissues,  whose  development  depends  on  normal 
function.  The  crowns  of  the  teeth  are  complete  in  adult  form 
long  before  they  function  in  mastication,  while  bone,  muscular, 
vascular  and  nervous  tissue  depend  for  their  complete  development 
upon  the  stimuli  derived  from  mastication.  This  wide  difference 
in  developmental  characteristics  makes  abnormalities  more  obvious 
in  the  mouth  than  in  other  parts  where  the  tissues  are  more 
nearly  alike. 

To  repeat,  the  growth  of  the  various  tissues  is  influenced  by 
different  sets  of  factors  working  in  harmony.  When  one  or  more 
of  these  agencies  fail  to  operate,  we  see  the  results  in  malocclusion 
of  the  teeth. 

The  point  for  us  to  determine  is  whether  the  disharmony  can  be 
corrected  by  building  up  the  functional  structures,  i.e.  bone,  muscles, 
to  the  requirements  of  the  teeth,  or  whether  teeth  must  be  sacrificed 
for  the  good  of  the  whole  apparatus. 

In  bringing  this  point  of  view  to  practical  orthodontics  the 
greatest  service  we  can  render  is  still  by  mechanical  appliances; 
doubtless  it  always  will  be  so,  but  I  think  we  shall  find  that  these 
principles  will  sooner  or  later  cause  us  to  alter  the  type  of  many 
appliances  in  general  use.  The  biological  point  of  view  recognises 
the  degenerate  tendencies  of  the  human  jaw,  and  so  realises  in  some 
cases  that  extraction  is  indicated' — a  point  which  the  Angle  School 
is  unwilling  to  concede.  Our  interest  will  also  be  turned  to  the 
connection  between  defective  nutrition  and  retarded  growth. 

As  biology  is  applied  to  orthodontia,  thought  must  be  turned 
logically  more  and  more  to  prevention  as  better  than  cure.  Pre¬ 
vention  does  not  merely  mean  control  of  malocclusion  of  the  teeth. 
Mal-development  of  the  jaws  has  a  higher  percentage  than  mal- 
development  in  any  other  part  of  the  body.  Therefore  disease  is 
more  prevalent  here  than  anywhere  else. 

The  effect  of  mouth-breathing,  rhinitis,  adenoids,  diseased 
tonsils,  caries  and  pyorrhoea  upon  health  cannot  be  estimated, 
and  methinks  it  is  time  the  emphasis  was  turned  from  pulpless 
teeth  to  these  still  more  numerous  factors. 

And  so  I  wish  to  switch  your  attention  over  to  a  totally  different 
subject,  Preventive  Dentistry,  propaganda,  if  you  like,  for  expectant 
mothers  in  particular  and  those  interested  in  child  welfare  in  general. 

The  November  editorial  of  the  Cosmos 7  states  : — 

“  The  evolutional  development  of  dentistry  from  the  point  of 
view  of  its  intimate  relationship  to  the  other  biological  sciences, 
has  opened  a  most  hopeful  avenue  of  approach  to  the  solution  of 
some  of  the  many  problems  which  have  long  been  a  source  of 
anxious  concern  to  the  thoughtful  members  of  the  profession. 

“  One  of  the  direct  results  of  this  awakening  by  dentistry  was  a 
7  Cosmos  Editorial,  November,  1928. 


fuller  realisation  of  the  inhibitory  influence  of  mouth  hygiene 
upon  dental  disease.  It  soon  became  evident,  however,  that  con¬ 
centration  upon  the  ideal  of  mouth  hygiene  was  only  a  means  of 
postponing  the  evil  day,  and  that  the  prevention  of  its  ultimate 
analysis  involved  the  structural  character  of  the  tooth  itself. 

“As  a  result  of  this  line  of  reasoning  the  attention  of  the  pro¬ 
fession  began  to  be  directed  to  dietetics  in  its  relation  to  the  forma¬ 
tion  of  tooth  structure. 

“  And  here  let  us  say  that  it  is  doubtful  if  the  average  dentist 
quite  fully  realises  or  appreciates  the  widespread  influence  that  the 
mouth  hygiene  propaganda  which  has  been  so  assiduously  prose¬ 
cuted  by  the  dental  profession  for  the  past  few  decades  has  had  upon 
the  question  of  public  health.  We  are  convinced  that  this  propa¬ 
ganda  has  in  a  large  measure  been  responsible  for  the  inauguration 
of  much  of  the  research  that  has  been  conducted  in  recent  years 
in  the  field  of  dietetics.  In  fact,  our  own  dental  researchers  have 
taken  a  most  conspicuous  part  in  this  work  and  have  contributed 
notably  to  the  knowledge  of  dietetics  in  its  relation  to  preventive 
medicine.” 

I  daresay  you  have  all  heard  the  saying  of  the  prophet  of  old, 
“  Wherefore  do  ye  spend  money  for  that  which  is  not  bread  and 
your  labour  for  that  which  satisfieth  not.  Hearken  diligently 
unto  Me  and  eat  ye  that  which  is  good.” 

The  majority  of  the  diseases  of  civilisation  are  not  caused  by  the 
microbic,  chemical  and  glandular  factors  which  are  usually  held 
responsible.  These  are  only  the  secondary  causes,  the  primary 
cause  is  to  be  found  in  our  mistaken  methods  of  living.  The 
causation  of  most  diseases  may  be  classified  under  one  of  the 
following  six  headings  : — • 

Diseases  arising  from  faulty  food  and  feeding. 

lack  of  air  and  sunlight, 
lack  of  exercise, 
lack  of  rest, 
faultv  habits. 

combination  of  these  causes. 

Civilised  men  differ  from  animals  and  primitive  men  by  living 
on  refined  ultra-soft  and  highly- concentrated  foods.  European 
“  civilised  ”  races,  which  are  scientifically  fed,  suffer  to  an  extra¬ 
ordinary  extent  from  nutritional  diseases  and  their  consequences. 
Animals  and  savages,  who  are  unscientifically  fed,  who  know 
nothing  about  protein,  carbohydrates,  calories,  vitamins,  enzymes 
and  so  forth,  do  not  suffer.  If  we  wish  to  feed  correctly,  it  would 
appear  that  we  can  leam  at  least  as  much  from  the  animals  and 
savages  as  from  the  scientists.  Plain  human  knowledge  seems 
to  be  disappearing.  In  the  Army  anyone  could  tell  by  his  eyes 
and  nose  whether  a  man  was  drunk.  Now  the  police  surgeon  is 
bidden  to  make  scientific  tests  by  analysing  the  blood,  urine  and 
C.S.  fluid,  and  this  idea  of  scientific  tests  seems  to  have  found  its 
way  into  patent  pills  and  food  circulars. 

Wild  animals  and  savages,  as  a  general  rule,  prefer  freshly-killed 
food  to  dead,  and  green  food  to  preserved  food.  Cats  and  dogs 
will  eat  birds  and  mice,  etc.,  which  they  have  killed  for  themselves, 
and  our  birds  will  eat  worms  which  they  have  caught  alive,  but 
their  unerring  instinct  causes  them  to  consider  birds,  mice  and 
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worms  which  they  find  dead  as  inferior  and  not  worth  eating, 
unless  forced  by  starvation.  Similarly,  cows  and  horses  will  rather 
eat  fresh  and  live  green  fodder  than  most  tempting  man-made  foods. 

Bones  and  teeth  cannot  be  made  without  calcium.  Vegetable 
foods  are  richer  in  calcium  than  are  flesh  foods.  A  very  interesting 
report  emanating  from  the  Mayo  Clinic  commented  on  in  the  editorial 
of  the  Journal  of  the  American  Medical  Association ,  states  that, 
"  The  feature  that  seems  to  be  of  definite  etiologic  significance 
in  prevention  of  dental  decay  is  a  diet  composed  largely  of  vege¬ 
tables.”  Meat  (apart  from  kidney  and  liver)  contains  neither 
mineral  substances  nor  vitamins,  yet  it  is  a  main  item  on  the 
menu  card.  We  carefully  discard  most  of  the  calcium  and  other 
mineral  elements  in  wheat,  rice  and  barley.  We  over-boil  and 
re-cook  vegetables,  bleed  our  potatoes  before  cooking  and  throw 
the  water  containing  vitamins  and  mineral  substances  down  the 
sink.  We  peel  apples,  pears,  cucumbers,  etc.,  being  determined 
to  eliminate  every  particle  of  roughage  from  the  diet.  Just  under 
the  skin  of  most  natural  foods  lie  the  valuable  organic  mineral 
elements,  and  the  presence  of  these  in  a  natural  form  is  essential 
to  the  normal  nutrition  of  the  body. 

Scientific  diet  has  been  weighed  in  the  balances  and  found 
wanting.  Malnutrition  !  is  the  handwriting  on  the  wall  of  the 
modem  Babylon  in  which  we  live.  Malnutrition  leaves  an  indelible 
scar  during  development  that  cannot  be  entirely  eradicated. 
“  Mineral  starvation  ”  describes  in  a  word  the  dental  conditions 
of  to-day. 

That  is  usually  what  happens  to  the  mother’s  food.  The  treat¬ 
ment  meted  out  to  the  baby  is  a  thousand  times  worse.  Most 
frequently  it  is  unnaturally  fed  from  a  bottle  of  “  humanised  ” 
milk,  and  then  instead  of  working  hard  for  its  food  by  chewing, 
sucking  and  pulling  at  the  breast,  the  little  one  merely  opens  its 
mouth  and  swallows  the  milk. 

H  Scientists  tell  us  that  the  human  being  is  born  with  an  extremely 
large  number  of  tendencies  to  certain  sorts  of  action,  and  the  first 
reaction  in  any  situation  is  strongly  influenced  by  these  tendencies. 
Instincts,  if  not  allowed  to  develop,  pass  away. 

Sucking  is  an  instinct  which  is  very  strong  in  all  animals.  The 
eruption  of  the  deciduous  teeth  marks  the  time  for  the  baby  to 
begin  taking  food  that  needs  chewing.  Obviously  the  time  to 
develop  the  habit.  Unless  this  is  done  at  this  time,  the  chance 
of  ever  developing  it  sufficiently  to  establish  and  maintain  normal 
dental  arches  is  very  doubtful. 

The  older  a  child  gets  the  more  unnatural  becomes  the  food. 
Milk  is  replaced  by  slimy  soft  “  scientific  ”  food  of  various  kinds. 
Soft  white  bread  minus  crust,  soaked  biscuits,  milk  puddings, 
minced  vegetables,  minced  fish  and  minced  meat  cooked  to  the 
consistency  of  cream  cheese.  The  baby,  the  growing  child,  the  older 
child  are  all  fed  on  pappy  food. 

The  jaws  of  the  pap-feeders  cannot  be  expected  to  develop 
properly.  In  this  country,  the  narrow  receding  jaw  is  universal. 
In  France  they  call  it  “  la  bouche  anglaise.”  It  may  be  fashion¬ 
able,  but  it  is  a  physical  disaster  of  the  first  magnitude.  I  have 
been  told  by  medical  men  that  it  is  out  of  place  for  the  dental 
surgeon  to  prescribe  diets ;  be  that  as  it  may,  however,  we  may 


make  very  valuable  suggestions.  If  we  really  believe  faulty  diet 
to  be  associated  with  dental  deformity  and  disease,  surely  it  well 
becomes  us  in  the  spirit  of  progress  to  preach  preventive  dentistry 
in  season  and  out  of  season.  Not  only  are  the  jaws  and  teeth 
badly  developed  and  weak,  but  all  the  organs  and  structure  around. 
Narrowed  palate,  contracted  nasal  passages  and  throat,  and  mouth¬ 
breathing  with  all  its  attendant  evils.  Tonsils,  adenoids  and 
increased  susceptibility  to  air-borne  diseases  such  as  pneumonia 
and  tubercle. 

With  regard  to  fresh  air,  we  all  know  it  is  highly  beneficial, 
and  I  do  not  need  to  dilate  on  this  point.  A  few  minutes  in  a 
stuffy  room  and  one  feels  the  effects.  Everyone  is  aware  that 
foul  and  stagnant  air  leads  to  ill-health  and  disease.  The  benefit 
of  sunlight,  however,  is  not  sufficiently  well  known,  and  the  lack 
of  sunlight  in  the  British  Isles  may  yet  prove  to  be  a  main  factor 
in  causation  of  orthodontic  problems. 

Modem  teaching  has  shown  that  sunlight  is  the  best  disinfectant 
we  have ;  it  should  be  freely  admitted  to  every  human  dwelling 
place  ;  sterilise  the  child’s  living-  and  class-room  with  sunshine. 
It  is  a  crime  against  the  rising  generation  to  have  the  nursery 
anywhere  else  but  the  sunny  side  of  the  house  ;  these  points  should 
be  constantly  preached  to  parents  and  those  responsible  for  the 
young  life  of  our  country. 

Unfortunately,  we  civilised  beings  have  perforce  to  miss  a  great 
deal,  but  children  do  not  need  to  be  so  wrapped  in  thick  clothes 
as  to  prevent  the  total  access  of  the  sun  and  air  to  the  body.  The 
wife  of  the  headmaster  of  a  big  boys’  school  brought  her  three-year- 
old  girl  to  me  in  a  bathing  costume  only  last  summer.  That  was 
a  glorious  sunny  day  in  Eastbourne.  It  may  make  you  smile 
here  in  London,  but  I  shall  expect  that  child  to  develop  normally, 
because  that  parent  was  putting  these  other  principles  into  practice 
as  well.  Why  not  talk  along  these  lines  to  the  mothers  of  our  child 
patients  ?  We  know  that  our  English  climate  does  not  give  many 
opportunities,  but  let  us  learn  to  make  full  use  of  those  she  does 
give.  Let  us  impress  on  parents  the  value  of  the  open-air  life, 
encourage  sleeping  out-of-doors  in  summer  weather  and  the 
reduction  of  unnecessary  clothing. 

Muscular  exercise  is  vitally  important  because  it  activates  the 
chemical  and  biological  changes  of  the  body.  Long  ago,  Hippo¬ 
crates  wrote  :  "  All  parts  of  the  body  were  made  for  active  use. 
If  moderately  used  and  exercised  at  the  labour  to  which  they  are 
habituated,  they  become  healthy,  increase  in  bulk,  and  bear  their 
age  well.”  With  the  popularity  of  cheap  cars,  children  as  well 
as  adults  may  lose  one  of  Nature’s  most  needful  adjuncts. 

Right  food,  air,  sunshine  and  exercise  are  nature’s  remedies 
and  health  factors.  Sleep  is  kind  Nature’s  sweet  restorer ;  the 
physiologist  tells  us  it  is  actually  more  necessary  than  food.  Lack 
of  sleep  damages  the  brain  and  nervous  system. 

I  have  said  a  good  deal  about  malnutrition  because  I  think  it 
is  a  factor  of  fundamental  importance  in  the  prevention  of  the 
dental  deformities  we  are  called  to  treat ;  but  I  do  not  wish  it  to 
overshadow  the  earlier  part  of  my  paper,  and  so  I  return  to  my 
first  subject. 

I  hate  to  appear  as  an  orthodontic  Bolshevist.  Destructive 


criticism  is  not  pleasant  to  indulge,  but  we  must  free  ourselves 
from  mere  traditions,  remembering  that  by  doubting  we  may  come 
to  seeking,  and  by  seeking  find  truth. 

We  may  observe  the  changes  in  the  jaws  incident  to  growth  and 
treat  aberrations  therefrom  by  appliances,  but  the  growth  impulses 
cannot  be  created  (or  stopped)  at  the  will  of  the  dentist.  We  may 
attempt  to  deny  it,  yet  the  fact  remains  that  an  ordering,  controlling 
principle  of  some  sort  exists  in  the  phenomenon  of  growth.  In 
the  degree  that  we  sense  this  principle,  we  shall  stand  in  awe  of  it, 
realising  that  our  greatest  service  will  come  through  an  intelligent 
interpretation  of  its  tendencies. 

Although  a  wise  man  said,  “  Spare  the  rod  and  spoil  the  child,” 
the  tendency  nowadays  is  to  keep  the  rod  in  the  background  for 
slow  and  deliberate  application  on  state  occasions,  thereby 
redoubling  its  importance  and  value  as  a  corrective.  It  is  the 
same  with  orthodontic  appliances. 

I  should  like  to  close  this  paper  by  mentioning  one  or  two 
personal  experiences. 

Tooth  movement  must  be  established  through  pressure,  either 
by  the  normal  forces  of  development  or  by  artificial  stimulation. 
To  apply  pressure  artificially,  one  must  have  a  stable  well-anchored 
appliance,  but  how  is  one  to  apply  pressure  from  well-anchored 
teeth  without  the  possibility  of  inhibiting  or  perverting  the  delicate 
phenomenon  I  have  been  describing  ?  One  cannot.  Therefore, 
one  must  learn  to  be  afraid  of  appliances  and  use  them  as  sparingly 
as  possible.  In  my  own  practice,  whenever  possible,  I  make  very 
accurate  plaster  impression  models,  and  then,  if  I  have  in  my 
mind  the  slightest  hope  of  natural  development  taking  place,  I 
hold  over  the  treatment  for  two  or  three  months  and  then  compare 
with  the  models.  When  the  appliance  is  used,  it  should  be  slow 
and  deliberate  in  action,  and  one's  aim  should  be  to  interfere  with 
normal  function  as  little  as  possible. 

I  believe  the  forces  we  apply  are  usually  far  too  great.  I  have 
tried  cutting  down  the  tension  and  gauge  of  springs,  and  I  have 
been  astonished  after  holiday  periods  to  see  the  amount  of  movement 
that  can  take  place  with  weak  pressure.  I  find  pressures  do  not 
need  to  be  adjusted  oftener  than  once  in  three  weeks.  When 
inter-cusp  relation  of  the  teeth  has  been  maintained  for  some  time, 
or  what  the  Americans  call  a  position  of  mechanical  advantage,  I 
introduce  rest  periods  without  appliances  at  all.  I  believe  this 
gives  nature  a  chance  to  take  a  turn  at  the  wheel  and  to  show 
what  she  can  do  by  normal  methods. 

Dr.  Mershon  says,  “  Although  re-application  is  often  necessary, 
the  final  result  is  more  stable  and  frequently  retention  is  unneces¬ 
sary.”  I  heartily  endorse  this  statement  from  my  own  experience. 

The  teeth  are  not  planted  in  the  alveolar  bone  like  nails  in  a 
board  ;  bone  is  vital  plastic  tissue.  Its  function,  form  and  structure 
depend  upon  the  stress  it  has  to  bear.  These  attributes  only  remain 
constant  when  there  is  equilibrium  of  the  forces  acting  upon  it ; 
tooth  contacts,  lip  and  tongue  pressures.  When  this  equilibrium 
is  upset  by  massive  appliances,  destroying  function,  the  bone  will 
continue  to  change  until  equilibrium  has  been  re-established.  But 
as  I  said  before,  because  the  relations  of  the  teeth  can  be  changed 
it  does  not  necessarily  mean  bone  growth  has  taken  place.  Surely 


this  argues  for  appliances  which  interfere  with  function  as  little 
as  possible,  and  for  the  rest  periods  of  Mershon. 

My  remarks  are  based  largely  on  the  fixed  appliance.  I  believe 
the  time  has  come  when  one  should  fearlessly  stick  up  for  the 
American  lingual  and  labial  arch  technique,  with  the  iridio- 
platinum  group  of  metals. 

When  I  went  out  to  study  orthodontia  in  the  States,  I  had  seen 
a  good  deal  of  the  various  fixed  appliances  and  vulcanite  plates 
taught  in  the  English  schools.  Eastbourne,  as  you  know,  has  a  good 
many  schools,  so  one  cannot  help  seeing  a  great  variety  of  appliances. 

Forgive  me  for  making  comparisons,  but  in  very  many  cases 
the  children  treated  on  the  other  side  of  the  Atlantic  had  neater 
and  simpler  appliances  than  those  treated  in  the  British  Isles  and 
Europe  generally. 

It  was  the  neat  and  practical  design  of  the  fixed  appliance  in 
the  mouths  of  children  treated  in  U.S.A.  that  gave  me  a  real 
incentive  to  this  fascinating  branch  of  dental  practice. 

Later,  at  the  University  of  Pennsylvania,  in  the  Graduate  School 
of  Orthodontics,  my  enthusiasm  faltered  when  I  found  how 
thoroughly  inefficient  I  was  myself.  Honestly,  I  believe  the  great 
bar  to  orthodontic  treatment  on  right  lines  is  the  difficult  technique. 
One  must  put  in  hours  and  hours  of  practise  soldering,  but  once 
you  get  the  technique  you  will  never  go  back.  In  America,  ortho¬ 
dontia  is  largely  taught  to  graduates,  the  student  learns  only 
classification  and  tooth  relations.  I  know  of  no  graduate  teaching 
in  this  country,  and  it  is  a  great  lack.  The  dental  surgeon  who  is 
not  prepared  to  develop  technical  skill  ought  to  be  prepared  to 
pass  orthodontic  cases  on  to  those  who  have  made  it  a  special  study. 

If  the  orthodondist  tries  to  visualise  the  complicated  problems 
nature  is  working  out  in  the  developing  child,  can  he  with  a  clear 
conscience  continue  to  wedge  the  teeth  apart  with  gigantic  vulcanite 
bite  planes  ?  Would  he  like  his  own  child's  mouth  forcibly  ex¬ 
panded  by  screws  and  massive  appliances  ?  I  have  seen  children 
with  half  the  teeth  in  the  head  loose  after  such  rapid  treatment. 
Although  some  aesthetic  result  of  the  anterior  teeth  may  be  gained 
awhile,  years  of  retention  will  not  make  it  permanent  if  the 
boundaries  set  by  nature  have  been  overstepped. 

Alb  in  Oppenheim,  in  his  paper  on  “  Tissue  changes  incident  to 
tooth  movement,"8  states  that  movement  must  never  be  rapid  or 
powerful,  and  that  the  gradual  and  continuous  effect  of  a  spring 
is  preferable  to  the  intermittent  action  of  a  screw. 

Mr.  and  Mrs.  Lindsay,  commenting  on  this  in  their  paper  of 
1925  on  “  Research  into  Bone  Growth,"9  say  :  “  Only  under  gentle 
movement  does  bone  reconstruction  take  place,  and  the  slower 
the  movement,  the  shorter  is  the  time  necessary  for  subsequent 
retention,  because  during  these  slow  movements  the  tooth  is  not 
loosened.  The  firmness  of  the  tooth  during  movement  being  the 
criterion  for  the  correctly  measured  force." 

With  regard  to  lost  muscls  pressure,  although  I  do  not  feel 
experienced  enough  myself  to  prescribe  muscle  exercises,  I  often 

8  “  Tissue  Changes  incident  to  Tooth  Movement.”  Paper.  Albin  Oppen¬ 
heim. 

9  “  Some  consideration  of  recent  research  into  the  growth  and  formation 
of  bone.”  Lilian  and  Robert  Lindsay.  B.S.S.O.  Trans.  1925. 


wish  the  sugar  cane  habit  was  developed  in  this  country.  Out 
East  I  have  watched  the  natives  chewing  the  bamboo-like  substance 
to  extract  the  sweetness,  and  I  wish  that  the  tremendous  force 
required  to  chew  the  bamboo  sugar  cane  could  be  used  by  English 
children.  Mr.  Chapman  once  suggested  my  advising  the  use  of 
the  Sorbo  bones  given  to  puppies.  A  few  minutes’  chewing  of  this 
rubber  substance  makes  the  jaw  muscles  ache  dreadfully,  but  I  am 
sure  it  is  a  valuable  muscle  exercise,  and  the  rubber  can  be  readily 
sterilised  by  boiling. 

There  must  be  thousands  of  children  in  this  country  standing 
in  urgent  need  of  orthodontic  treatment,  and  yet  nothing  is  being 
done  for  them.  Often  the  reason  is  an  economic  one  ;  often  it  is 
because  the  dentist  is  too  busy  or  not  interested.  My  paper  is 
not  concerned  with  such  cases  to-night.  I  want  to  speak  to  men 
who  are  enthusiastic  about  orthodontia,  but  find  themselves  up 
against  it  more  often  than  they  care  to  admit.  I  hope  this  paper 
will  not  dishearten  such  by  not  emphasising  our  complex  problems. 
I  hope  it  will  interest  you  in  another  point  of  view,  so  that  as 
biology  is  approved  we  may  apply  it  in  practice  and  help  nature  to 
help  herself. 

Discussion. 

The  President  said  that  this  paper  covered  a  very  large  field,  and 
it  was  most  unfortunate  that  the  time  for  its  discussion  was  so  limited. 
Only  a  very  short  period  remained.  His  own  contribution  would  be 
simply  to  point  out  the  biological  note  which  might  be  found  in  the 
well-known  quotation  from  Shakespeare,  beginning,  “There  is  a  tide 
in  the  affairs  of  men  which  taken  at  the  flood  leads  on  to  fortune,” 
and  ends  with  the  lines,  “  And  we  must  take  the  current  when  it  serves 
or  lose  our  venture  ”  (Julius  Caesar,  Act.  iv,  3). 

Mr.  Harold  Chapman  :  I  am  very  glad  Mr.  Gray  has  brought  forward 
this  subject — “  Principles  of  Biology  applied  to  Orthodontics.”  Much 
emphasis  has  been  laid  of  late  on  the  biological  point  of  view,  and  I, 
personally,  felt  very  much  at  sea  in  its  presence — I  felt  there  must  be 
something  about  it  I  had  not  grasped  ;  from  what  Mr.  Gray  has  told 
us  it  seems  that,  in  brief,  it  is  “  the  Orthodontist  is  dealing  with  living 
tissues,  not  with  nails  in  a  board.”  Perhaps  Orthodontics  has  been 
regarded  as  a  problem  in  mechanics  because  the  treatment  has  been 
largely  mechanical,  and  because  in  a  later  period  it  was  assumed  that 
normal  occlusion  could  in  all  circumstances  be  produced  by  mechanical 
means  and  be  made  permanent.  Are  we  to  assume  from  Mr.  Gray’s 
paper  that  the  latter  is  a  fallacy  ?  Personally  I  believe  it  is,  and  the 
essayist  seems  to  support  that  view,  and  the  reason  may  be  that  we 
are  dealing  with  the  living  tissues,  which  comprise  the  masticating  face  ; 
in  orthodontic  cases  these  are  anatomically  abnormal ;  in  my  opinion 
it  is  doubtful  if  any  treatment  can  make  these  cases  normal,  but  in  many 
there  is  a  sufficiently  near  approach  to  it ;  other  cases  do  not  react 
to  our  mechanical  procedures  as  we  would  wish  because  too  much 
has  been  attempted  ;  it  is  doubtful  if  errors  of  growth  of  the  masticating 
face  can  ever  be  corrected  absolutely.  Dentistry  itself  is  a  biological 
problem  ;  it  is  treated  very  largely  by  mechanical  means,  but  I  hope 
the  students  of  to-day  are  taught  to  realise  that  their  profession  presents 
a  biological  problem.  The  writer  then  takes  us  on  to  the  etiology 
which  he  appears  to  regard  as  near  the  origin  of  our  troubles.  Everyone 
must  agree  with  him  and  he  cites  particularly  heredity  and  environ¬ 
ment.  But  we  are  not  taken  further  along  those  lines.  I  see  no 
prospect  of  an  immediate  solution  of  the  etiological  problem,  so  we 
must  proceed  without  it.  We  know,  e.g.  that  there  are  children  of 
3  years  of  age  with  post-normal  occlusion  and  its  correlated  abnor¬ 
malities.  Personally  I  believe  many  are  born  so.  We  know  also  that 
the  condition  can  be  improved  and  in  some  cases  that  it  can  be  con¬ 
verted  to  normal  occlusion,  whatever  the  cause  was.  Our  particular 


biological  problem  it  seems  to  me  is  to  know  in  what  circumstances 
the  one  or  the  other  can  be  accomplished  or  when  it  is  better  that  no 
treatment  be  attempted.  This  appears  to  offer  prospects  of  solution. 
The  tissue  most-  involved  is  bone  and  the  particular  bones  are  those 
of  the  masticating  face,  which  is  mal-developed  ;  the  muscles,  too, 
may  be  mal-developed  and  may  also  be  concerned  in  the  bone  mal- 
development,  but  I  think  Mr.  Gray  has  laid  undue  stress  on  their 
influence  ;  likewise  function,  if  many  of  these  abnormalities  are  of 
pre-natal  origin,  as  I  believe,  then  function  on  the  part  of  the  individual 
can  have  nothing  to  do  with  causation  in  those  cases.  The  problem 
is  to  what  extent,  in  given  circumstances,  we  can  prevent  or  correct, 
entirely  or  in  part,  that  mal-development,  whether  it  be  by  appliances, 
extraction,  or  any  other  of  the  methods  the  essayist  has  referred  to. 
We  deal  with  the  mal-development  by  changing  the  shape  of  the  bones, 
perhaps  by  enlarging  them  and  by  changing  their  relation  to  one 
another,  or  we  may  remove  a  tooth,  or  teeth,  and  change  the  position 
of  others.  That  the  bones  contain  teeth  has  made  these  things  easy 
superficially,  but  many  of  us  know  that  if  we  probe  deeper  the  changes 
have  not  been  permanent  as  often  as  we  would  wish,  but  there  are 
times  when  they  are  permanent.  I  feel  that  our  biological  problem 
is  not  so  much  a  lack  of  realisation  that  we  are  dealing  with  a  living 
tissue  (bone),  but  to  know  the  circumstances  in  which  we  can  produce 
a  permanent  change  in  that  bone  (and)  or  in  the  position  of  the  teeth 
with  the  least  damage  to  both  of  these.  We  must  know  how  to  handle 
not  only  appliances  but  tissues  also  and  the  two  in  combination.  I 
remarked  to  Mr.  Friel  once  that  it  was  unfortunate  that  we  had  at 
hand  the  means  (teeth)  to  change  the  superficial  aspect  of  the  maxillary 
bones  so  easily  and  that  it  would  have  been  better  for  orthodontics 
if  we  had  had  to  produce  our  results  on  edentulous  bones  ;  he  replied 
that  only  a  while  before  an  orthopaedic  surgeon  bemoaned  the  fact  that 
there  were  no  teeth  in  the  bones  with'  which  he  had  to  deal,  as  they 
would  make  such  excellent  handles  whereby  he  could  manipulate  the 
bones.  In  conclusion,  I  would  like  Mr.  Gray  to  tell  us  if  it  is  his 
opinion  that  appliances  stimulate  bones  to  grow,  and  I  also  want  to 
thank  him  most  sincerely  for  having  brought  this  subject  before  the 
Society  and  stimulated  us  to  regard  our  problems  as  problems  of  life 
and  not  of  mechanics. 

Mr.  Norman  Gray,  in  reply  to  the  brief  discussion,  apologised  for 
the  length  of  his  paper.  He  suggested  that  instead  of  speaking  about 
normal  occlusion  one  should  speak  more  about  typical  occlusion. 
No  hard  and  fast  rule  could  be  laid  down  with  regard  to  occlusion 
because  there  was  no  fixed  point  to  deal  with.  With  regard  to 
appliances  for  making  the  bone  grow  this  description  might  be  applied 
to  any  appliance  which  acted  as  a  means  of  exercise  if  it  had  something 
to  do  with  function — for  instance,  in  mastication.  He  thanked  the 
meeting  for  the  considerate  attention  given  to  his  paper. 


A  NOTE  ON  CONE-SHAPED  TEETH.* 


By  A.  Livingston,  M.B.,  Ch.B.,  M.D.S.Liv. 

I  bring  to  your  notice  two  cases  of  teeth  the  crowns  of  which  are 
simple  cones. 

The  first  was  referred  to  me  by  Mr.  Senior,  of  Croydon.  The 
elder  of  two  brothers  was  seen  by  me  in  April,  1928,  and  was  then 
12  years  old.  He  was  about  average  height  and  weight,  and  was 
reported  to  be  “  doing  well  ”  at  school.  Inspection  showed  :■ — 

In  the  right  upper  dentition  :  Two  small  molar-shaped  teeth, 
a  conical  tooth  at  the  site  of  the  first  premolar,  a  small  “  canine/' 
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then  a  large  cone-shaped  central.  Then  came  a  large  diastema, 
and  the  left  upper  dentition — exactly  similar  to  the  right  side. 

In  the  lower  dentition  :  Two  molar- shaped  teeth,  a  pointed 
premolar,  and  a  “  canine  ”  (temporary).  Then  a  large  diastema 
to  the  left  temporary  canine ;  followed  by  two  premoiars,  one 
(posterior)  having  two  minute  vestiges  of  cusps,  the  other  anteriorly 
being  again  a  conical  tooth. 

There  was  no  history  of  any  serious  illness,  nor  of  syphilis.  The 
child  showed  very  slight  signs  of  rickets — a  trace  of  bending  of  the 
ribs  only. 

The  temporary  canines  showed  a  considerable  degree  of  attrition. 
Radiographs  taken  of  the  child  showed  a  rudimentary  premolar-like 
tooth  unerupted  on  the  right  side  ;  the  molar  teeth  were  apparently 
of  the  permanent  series.  No  other  teeth  were  present  unerupted 
in  the  upper  jaw. 

Similarly  in  the  lower  jaw  no  other  teeth  were  present  than  those 
seen  clinically. 

The  younger  brother  being  present  (aged  2  years),  I  examined 
him  also.  Of  the  child’s  temporary  dentition  only  one  area  was 
abnormal — the  left  lower  second  incisor  and  the  neighbouring 
canine  being  geminated  almost  entirely,  having  two  crowns  fused 
at  the  neck  and  one  root  and  pulp  chamber.  This  child  showed, 
on  radiography,  apparently  normal  upper  incisive  teeth  developing 
well.  Slight  signs  of  rickets  were  present,  the  sternum  being  a  little 
keel-shaped ;  the  child  was  bright  and  healthy,  no  syphilitic 
stigmata  being  present. 

I  am  quite  at  a  loss  to  account  for  these  teeth  of  the  elder  child, 
except  as  developmental  aberrations.  Syphilis  being  excluded, 
the  teeth  must  be  atavistic  in  an  extraordinary  degree.  The  mother 
had  no  story  to  tell  of  pre-natal  impressions  with  which  she  might 
account  for  the  shape  of  the  teeth,  but  the  child  was  born  during 
the  war,  as  she  strongly  reminded  me.  As  regards  treatment, 
there  appears  to  be  nothing  for  it  but  extraction  and  dentures, 
as  the  pleasant-looking  child  is  hideous  when  exposing  these  tusk¬ 
like  centrals  to  view. 

The  second  case  is  of  a  girl- child  aged  12,  in  attendance  at  a  special 
M.D.  school  in  Sheffield.  I  have  no  history  in  her  case,  except 
that  the  girl  was  normal  till  an  air  raid  in  1917,  but  the  teeth 
show  a  marked  resemblance  to  the  previous  boy.  There  are  two 
cone-shaped  laterals  and  two  cone-shaped  centrals  in  the  upper 
dentition,  again  separated  by  a  wide  diastema. 

The  lower  jaw  carries  only  two  cone-shaped  teeth  at  the  position 
of  the  temporary  canines. 

The  molar  teeth  are  well  developed  with  marked  cusps,  and  with¬ 
out  syphilitic  stigmata. 

In  presenting  these  cases  I  trust  the  Society  will  be  able  to  throw 
some  light  on  the  causation,  and  I  would  welcome  any  suggestion 
as  to  treatment. 

The  illustrations  show  the  upper  and  lower  teeth  of  Case  i. 

Discussion. 

Mr.  A.  T.  Pitts  asked  Mr.  Livingston  whether  in  his  cases  there 
were  any  other  associated  abnormalities,  because  there  often  were 
in  such  types  of  cases.  Cases  in  which  there  was  a  general  absence 
of  teeth  or  an  alteration  of  the  shape  in  the  direction  of  simplification 
had  been  often  found  to  have  abnormalities  of  other  epithelial 
structures,  such  as  scanty  hair,  rough  skin  or  an  absence  of  the  sweat 


glands.  He  had  seen  several  such  cases.  E.  Talbot  had  described 
some  similar  cases.  They  were  very  interesting.  Someone  would 
do  a  very  great  service  if  they  set  to  work  to  collect  all  these  various 
cases.  If  such  a  collection  were  made  it  might  be  possible  to  get 
some  idea  as  to  the  factors  at  work,  because  in  discussions  on  these 
cases  he  had  heard  speculations  about  them  which  had  been  very 
wide  of  the  mark.  It  was  obvious  that  one  had  to  go  a  long  way  back 
to  find  an  explanation.  He  did  not  think  any  post-natal  conditions, 
such  as  rickets,  could  possibly  account  for  the  condition,  which  went 
back  to  intra-uterine  life.  He  did  not  know  whether  Mr.  Livingston 
had  been  able  to  get  any  history  as  to  whether  there  had  been  a  normal 
complement  of  deciduous  teeth  in  his  case. 

Mrs.  Lindsay  remarked  that  there  was  a  book  by  Herbst  which 
dealt  with  cases  similar  to  that  which  Mr.  Livingston  had  shown.  He 
suggested  these  conical  teeth  were  cases  of  aberration  of  the  tooth 
band  ;  so  that  the  matter  did  go  back  very  far.  She  had  seen  a 
model  like  the  one  which  Mr.  Livingston  had  shown,  and  it  was  under 
the  heading  “Aberration  of  the  tooth  band.”  Herbst  mentioned  the 
other  cases  which  Mr.  Pitts  had  suggested  of  absence  of  the  sweat 
glands  and  hair,  and  instanced  the  old  case  of  the  poodle-faced  man, 
reported  about  i860  in  the  British  Journal  of  Dental  Science.  The 
patient  was  a  Russian  and  his  son  was  in  the  same  state.  The  face 
was  all  covered  with  hair  like  a  dog,  and  he  had  no  teeth. 

Mr.  Rt.  Lindsay  said  that  as  regarded  treatment  he  would  suggest 
that  Mr.  Livingston  should  put  off  as  long  as  possible  inflicting  upon 
the  unfortunate  child  anything  in  the  way  of  artificial  dentures. 

Mr.  Parfitt  said  he  thought  the  child  might  be  made  fairly  pre¬ 
sentable  by  the  placing  of  jacket  crowns  on  the  teeth. 

Mr.  H.  E.  Marsh  said  there  had  come  under  his  treatment  a  brother 
and  a  sister  presenting  similar  conditions,  though  not  so  bad.  The 
boy  was  now  13  years  of  age,  and  his  father  had  been  one  amongst 
the  first  killed  in  the  Expeditionary  Force  which  had  gone  to  France. 
The  boy  was  born  six  or  seven  months  after  his  father’s  death,  and 
his  mother  put  down  the  condition  of  his  teeth  to  the  mental  shock 
which  she  had  gone  through  on  account  of  his  father’s  death.  The 
sister,  however,  was  about  8  years  old,  and  presented  a  similar  con¬ 
dition,  so  that  he  did  not  think  the  causation  could  be  found  in  the 
shock  to  the  mother.  He  would  like  to  tell  Mr.  Lindsay  that  he  had 
made  this  boy  a  cheap  denture — a  new  one  every  year — to  replace 
his  lost  teeth,  with  which  he  bit  with  the  greatest  satisfaction.  On 
the  conical  teeth  which  the  boy  had  there  were  no  signs  of  caries. 
The  boy  kept  his  denture  and  mouth  very  clean,  and  would  insist  on 
having  a  new  plate  every  year  so  that  he  could  bite  ! 

Mr.  A.  Livingston,  in  reply  to  Mr.  Pitts,  said  he  had  tried  to  obtain 
a  history  of  the  case,  but  all  he  could  find  out  from  the  mother  was 
that  the  child  had  had  very  slight,  if  any,  signs  of  rickets  about  the 
chest — which  he  quite  admitted  had  nothing  to  do  with  the  teeth  in 
that  particular  case.  It  was  the  same  with  the  younger  child.  He 
believed  the  child  had  normal  temporary  teeth.  He  had  to  admit 
that  he  had  not  inquired  as  to  the  condition  of  the  temporary  teeth, 
but  he  believed  they  were  normal.  He  thought  it  would  be  very 
valuable  for  someone  to  collect  all  these  reported  cases.  He  agreed 
with  Mrs.  Lindsay  that  it  was  a  case  of  aberration  of  the  enamel  organ, 
but  how  it  had  been  induced  he  did  not  know.  He  thought  himself 
that  it  was  a  throw-back  right  away  back  to  the  simple  cone-shaped 
tooth.  In  reply  to  Mr.  Lindsay,  he  had  to  say  that  extraction  had 
been  deferred,  but  ultimately  he  thought  it  must  come  to  some  kind 
of  treatment  like  that.  He  had  suggested  a  kind  of  compromise' — 
that  later  on  the  actual  points  which  made  the  teeth  look  so  very 
hideous  should  be  cut  off,  or  extractions  and  dentures.  Mr.  Parfitt’s 
suggestion  was  excellent,  namely,  to  make  jacket  crowns  right  round. 
As  to  Mr.  Marsh’s  comments,  he  would  like  to  meet  Mr.  Marsh  after¬ 
wards  and  exchange  notes,  get  the  cases  together,  photograph  them 
and  put  them  in  the  Transactions  jointly. 


CONE  SHAPED  TEETH,” 


A  NOTE  ON  TWO  CASES. 


Illustrating  Dr.  Livingston’s  Communication. 


THE  LATE  ERUPTION  OF  A  PERMANENT  DENTITION  : 

A  FAULTY  DIAGNOSIS.* 

Miss  M.  Possener  gave  a  short  communication.  She  said  that 
members  had  been  told  very  often  that  their  failures  might  help 
others.  She  had  here  a  failure,  and  she  brought  it  forward  partly 
in  the  hope  that  it  might  be  of  some  use  to  other  junior  members 
faced  with  similar  pitfalls,  and  partly  because  she  would  be  glad 
of  friendly  advice  as  to  its  future. 

It  was  the  case  of  a  lad,  aged  14,  who  was  described  as  having 
always  been  a  delicate  child,  though  extremely  intelligent.  His 
adenoids  were  removed  twice  while  he  was  still  a  child,  once  as  a 
small  baby,  and  his  tonsils  within  the  last  three  years.  He  had 
never  been  a  mouth-breather,  however,  a  fact  which  seemed  rather 
surprising  in  view  of  the  shape  of  his  arches.  At  twelve  he  wore 
a  retraction  plate  and  inclined  plane  for  about  six  months,  apparently 
without  result.  In  1923  he  had  an  operation  for  mastoid,  and  an 
attack  of  scarlet  fever.  In  192b  he  had  gastric  influenza.  According 
to  the  mother  the  teeth  erupted  normally,  but  he  always  suffered 
from  a  bad  digestion  and  colitis.  He  had  no  rickets. 

She  showed  models  and  photographs  of  the  condition  as  it  was 
in  March,  1926,  when  she  first  saw  him.  All  the  deciduous  teeth 
were  still  present,  and  the  parents  were  complaining  of  the  protru¬ 
sion.  The  teeth  were  good,  the  gums  healthy,  the  arches  narrow. 
The  condition  she  diagnosed  as  one  of  neutroclusion  with  superior 
protrusion,  and  overlooking  the  fact  that  the  lowers  were  impinging 
on  the  uppers,  she  carried  out  the  following  treatment,  intending 
that  this,  and  certain  lip  exercises  which  she  gave  the  child,  should 

cause  a  movement  backwards  :  extraction  of  April,  1926  ; 

extraction  of  loose  canines  in  May,  in  June,  and  in  July  cT  ic  c_yc  ; 
extraction  of  lJ  November,  1926  ;  extraction  of  Li  January,  1927. 
During  this  time  the  fan-shaped  arrangements  of  the  lower  incisors 
seemed  to  have  improved.  She  then  awaited  developments  until 
September,  1927,  when  she  realised  that  exactly  nothing  had 
happened  to  the  upper  incisors,  and  that  they  could  not  possibly 
move  backwards,  so  she  ground  the  lower  incisors  slightly.  In 
the  last  model  shown  the  condition  was  represented  as  in  October 
last  at  the  age  of  14  years  and  8  months.  She  was  afraid  the  child 
was  worse  off  than  when  she  first  saw  him.  She  would  be  glad 
of  the  opinion  of  members  on  the  advisability  of  original  extractions, 
the  necessity  of  expansion  of  both  or  either  jaw,  and  future 
treatment. 

Mr.  A.  T.  Pitts  said  that  it  was  impossible  to  offer  any  useful 
advice  or  criticism  without  examining  the  models  closely.  One 
line  of  treatment  might  be  to  reduce  the  lower  arch  by  incisor 
extraction.  But  he  and  other  members  would  be  glad  to  give 
what  advice  they  could  after  the  meeting  on  a  closer  examination 
of  the  models. 
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